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The Honda EM-500 portable generator iS provides quiet operation. An automatic 
really going places. The mountains. The lake. choke and Capacitor Discharge Ignition make 
The desert. Out to sea. Anyplace people need starting fast, easy and reliable. 


to power camping accessories. Charge their An Automatic Voltage Regulator gives 
boat or RV batteries. Run small tools or appli- you steady output to run appliances 
ances. Or shed some light on emergencies. smoothly regardless of changes in engine 
TRAVEL LIGHT speed and load. 
. You can carry the EM-500 anywhere. It Whether you need power in some far- | 
gives you a maximum 500 watts of power İn ^ away place, or just want emergency auxiliary 
a lightweight 40 Ib. package. power in your home, you'd have to go a 
The EM-500's engine is a Honda. long way to beat the Honda EM-500. 


Designed and built by the people famous for 
engine innovations. And like all Honda en- 
gines, it's fuel efficient. It'll run up to 4 hours j | 
on half a gallon of gasoline WE безе пын данын бува 
THE STRONG, SILENT TYPE. nd in Illinois 800-322-4400. 
The EM-500's superb engineering design 


ITSA 


©1982 American Honda Motor Co., Inc. For optimum performance and safety, we recommend that you read the owner's manual before operating your Honda Power Product. 


To see one, stop by your nearby Honda 
Generator dealer. 
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Name 
Address 


State Zip Code 


City 


It helps if you attach your address label (or | 


copy your name and address exactly as they 
appear on your label) 


in the space above. | 


PS READERS TALK BACK 


Address letters for this column to: Readers Talk Back, Popular Science, 
380 Madison Ave. New York, N.Y. 10017. Because of the large vol- 
ume of mail, we are unable to acknowledge unpublished letters. 


Digitize me 
Regarding your article on biomechanics 
[PS, Jan.], I'd like to know if the testing is 
available to the general public. | hope to 
play college football, and this kind of anal- 
ysis could improve my chances. 

Steven Orenstein, Irving, Tex. 


The article refers to use of biomechanics 
to diagnose back injuries. As one who suf- 
fers with this chronic disability, | wonder if 
such equipment is medically available at 
this time. If so, it would be an important 
advance for both the medical and legal 
professions and would be in the interests 
of handicapped individuals. 

Violet Swift, Orlando, Fla. 


Daniel Ruby replies: "While biomechani- 
cal research benefits the public through 
application of its findings by coaches, 
equipment makers, physicians, and oth- 
ers, individual analysis remains too ex- 


| pensive to be widely practiced. This is due 


largely to the time-consuming process of 
digitizing from film. According to Gideon 
Ariel, the Coto Research Center would 
have to charge about $1,500 for a basic 
analysis if it were in that business for the 
general public (it isn't). The cost will come 
down when real-time digitizing (dis- 
cussed in the article) is perfected.” 


Four colors suffice 


Arthur Fisher is incorrect in stating that 
the four-color-map theorem (any map can 
be colored with only four colors such that 
no bordering countries are of the same 
color) has resisted proof to this day ["Sci- 
ence Newsfront," PS, Jan.]. Kenneth Ap- 
pel and Wolfgang Haken of the University 
of Illinois proved it in 1976. However, 
since their proof made extensive use of 
computers (taboo for the pure mathema- 
tician); many have questioned their meth- 
od. The questions now are: What consti- 


| tutes a proof, and is use of computers 


legitimate in establishing mathematical 
theorems? 

Mike Goodrich and Jack Veenstra 

Grand Rapids, Mich. 


MOVING NOTICE. Put your old address at 
left, your new one at right. (Please give us 
six weeks’ notice.) 


UNLISTING SERVICE. Check here if you don't 
want to receive mail from advertisers who 
use the POPULAR Science list. (Be sure to 
attach your label at the left.) 


LISTING SERVICE. Check here if you're not 

| a subscriber but want to receive mail from 
advertisers who use the POPULAR SCIENCE list. 
(Be sure to fill in your name and address 
at right.) 


No clone intended 


The automotive ads these days seem to 
be constantly talking of econo-box clones 
and how to tell the "original" from the 
fake. Are we to assume that you were 
cloning around (pun intended) with the 
lead photographs in your February car 
test [ "U.S. Economy Champs"]? The car 
you show as the Plymouth TC3 Miser is 
actually the Ford Escort viewed from 
another angle. | 
Richard T. Levow, Fresh Meadows, М.Ү. 


Our apologies: You really can tell the dif- 
ference between the two cars. The real 
TC3 is shown above. 


Theory and practice 


since thermal radiation has so much to do 
with the amount of energy we consume in 
making ourselves comfortable, it is good 
to see that products based on this phe- 
nomenon are reaching the market [“Insu- 
lating Wall Coverings," PS, Nov. '81]. I 
have some reservations about low-emis- 
sivity wallpaper, however. It takes only a 
very thin coating [of foreign matter] to 
spoil a low-emissivity surface. Over the 
years, smoke, dust, and organic vapors 
will condense on the wallpaper. 

Also, atmospheric hydrogen per- 
oxide will slowly oxidize the aluminum 
surface and its coating. Furthermore, 
these problems would be aggravated 
rather than alleviated by cleaning, which 
would abrade the surface and leave a 
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| GET A GREAT NAME... 


soap film behind. Low-emissivity wallpaper is probably one of 
those great ideas that is just not practical. 
Day Chahroudi, Petaluma, Calif. 


Day Chahroudi was one of the scientists involved in developing 
infrared-reflecting Heat Mirror film (see "Wonder Windows,” 
this issue). 


Seeing red 


l'm glad that your auto editors were impressed with the red dash- 
board lights on the Datsun [‘‘Mid-Price Sports Cars," PS, Dec. 
'81]. I'm not. After 10 years as a flight surgeon for F-4 fighter- 
plane squadrons, | still hate those red lights. In theory, they pre- 
serve night vision because the light-sensitive retinal cones, at the 
fovea, can't see them. Unfortunately, for all but the youngest 
aviators, most of the eye that can see red does so imprecisely. 
Newer fighters don't have red lights because at 600 knots clear 
vision is a necessity. 

D. F. Ward, San Diego, Calif. 
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Seeing double 


Your "Solar Flare" leisure home [PS, Jan.] has already been built. 
My house in Amherst, Mass., uses the same flared-base concept 
to increase solar 
gain (photo). With 
all its thermal mass 
(eight-inch-thick 
concrete founda- 
tion walls and four- 
inch slab), heavy 
insulation, earth 
berming, and solar 
gain, | am able to 
heat the house 
with wood only 
(just one cord last 
winter). Also, by 
keeping the plan 
simple and avoiding all those angles you have on the north side, | 
constructed it for just $29,000 plus land and my own labor. 
Dan Reif, Amherst, Mass. 


| ONE-STEP LIQUID 


WARNING! CAUSES EVE IRRITATION 


16FL.OZ.(4PT.) 473mL 


Hot glass 


In the article on fireplace inserts [PS, Oct. '81], Auburn Universi- 
ty's David Dyer makes the point that solid metal is more efficient 
than glass. Our ads for Phoenix Fireplace Inserts claim the oppo- 
site—and we can prove it. Tests by Corning show that when 
flames or coals are visible, glass has a heat-rate output 25 per- 
cent higher than steel or cast iron, primarily due to its high trans- 
mittance of infrared energy. 

Junius D. Grimes Ill, MG Ltd., Asheville, N.C. 


Engine origin 


The article on stratified-charge engines [PS, Nov. '81] has its tim- 
ing slipped. This type of engine may be 40 years old to Texaco in 
the U.S., but in England it goes back more than 60 years. The 
article says that engineering for the Texaco engine was con- 
tracted to Ricardo Consulting Engineers in England. It should 
have mentioned that the company founder, the late Sir 
Harry Ricardo, pioneered the engine back in the 1920's. 

David W. H. Godfrey, Unionville, Ont. 


AND AGREAT PRICE. 


For 43 years, RALLY? has meant outstanding 
performance at an outstanding price. New RALLY 
Poly Sealant gives you even more value. 

New RALLY cleans, shines, protects in one easy 

. application and is guaranteed to outlast the leading 
. dealer-applied poly. Yet it costs only about as much 
as a premium car wax. 

And with the special $2 rebate at participating 
retailers, this professional quality protection is even 


more affordable. | 
Try new RALLY Poly Sealant [ 1 DONT 
from DuPont. Liquid or paste. ' iu 


A great poly at a great price. cuneate” 


Better Things for Better Living 


Go to a pro 


It is true that there are many people selling or packaging security 
systems who have very little training or expertise [Shop Talk,” 
PS, Sept. '81]. | suggest that any family or business considering a 
security system should contact their state chapter of the Ameri- 
can Society for Industrial Security, which will supply a list of 
companies that meet ASIS qualifications. The system should 
also be reviewed or designed by a certified protection profes- 
sional. The CPP after his name is a safeguard that he is qualified. 

R. J. Solby, Lauderhill, Fla. 
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Patent Pending 


There's a real need. And we've got the 


product that fills that need, but we're having a 
rough time getting approval to advertise it. 

The product is simply a headphone the 
type that became popular with the introduc- 
tion of the Sony Walkman. But this headphone 
is different because you can use it on an air- 
plane to enjoy stereo music or movie sound 
tracks with more fidelity than you've ever 
imagined from an airline stereo system. But 
first, a surprise. 

AIRLINE SECRET 

Your airplane seat contains one of the finest 
audio systems ever developed. It's your air- 
plane headphones that are lousy. Airline 
music is relayed from a central system into two 
separate miniature speakers located right in 
your seat armrest. In fact, if you put your ear 
close to the two speaker holes, you can hear 
the stereo music. 

Your headphones, however, are not as 
sophisticated. They are simply hollow tubes 
transmitting the sound waves directly from 
those holes to your ear. It's a cheap, dispos- 
able, simple concept that has been a big 
revenue-producer for the airlines but an awful 
pain in the ear for most passengers. And the 
airlines have a monopoly. You can't plug any- 
thing but their crummy headphones into their 
armrests. Not until now. 


SMALL AMPLIFIER 

JS&A has developed a small amplifier 
called the Dynalite that plugs into the two 
audio holes of an airplane's armrest and 
faithfully amplifies the sounds. Now you can 
plug in a comfortable high-quality headphone 
and get beautiful stereo music without any- 
thing poking into your ear. 

Not only will you be amazed at the quality 
you've missed, but movies will sound better 
than they've ever sounded before. Gone are 
the irritating rubber plugs, the rental fees and 
the necessity to take your own stereo recorder 
on board. You can now enjoy quality stereo 
music and outstanding movie sound tracks 
while you relax in your seat. 

The Dynalite is simply a light plastic con- 
tainer with a short cord that plugs into your 
airplane armrest. There are two jacks on the 
Dynalite to insert up to two headphones. We 
offer a special collapsible travel headphone. 
However, any Walkman-type headphone will 
work including all those with a 3.5mm plug. 


^ Once you plug in your unit, you adjust the 
volume on your armrest just as you normally 
would with the airline tube headphones. Then 
sit back and relax to the incredible sound that 
your airline always had but kept secret. 

Do the airlines like people snooping in on 
their stereo music without their headphones? 
Some don't mind. But many of the airline in- 
flight magazines we tried to advertise in would 
not approve this ad. We suspect a few airlines 
are in an outrage over the Dynalite. Head- 
phone sales make up a small chunk of airline 
revenues, and the airlines would lose this 
profit during rough economic times. 

Some airlines might even get sticky and 
demand a rental fee for movies. Quite frankly, 
we doubt it but even if they do, you'll enjoy the 
movie much more than with their sets. And of 
course, the airlines do not charge for their 
headphones on shorter trips. 


NOT FOR EVERYBODY 

If you travel frequently, the savings in rental 
fees could quickly pay for the cost of the Dyna- 
lite. But what if you don't travel that frequently 
and how do you know if you'll like the unit? 
Simple. We'll give you two full months to try the 
system personally. If you take just one trip, 
experience and compare the difference be- 
tween both the airline headphones and Dyna- 
lite. If you're not pleasantly and enthusiasti- 


SECRET UNCOVERED 


Airline 
Outrage! 


New gadget in hands of passengers 
threatens airline revenues. Some airlines 
ban sale of Dynalite. 


cally amazed and surprised, return your sys- 
tem and we'll refund all your money including 
the $3 for postage and handling. But what if 
you don't travel for two months and don't have 
the opportunity to test the system? Then the 
unit isn't really meant for you in the first place 
and you shouldn't have bought it. 

If you're partof a sales organization, buy just 
one system and let the first salesperson who 
takes a trip report on the Dynalite. Or buy one 
as a gift for a friend who travels frequently. The 
Dynalite has two jacks so two people with 
headphones can listen through one unit. 

To order your Dynalite, send your check or 
money order for $39.95 plus $3 for postage 
and handling. (Illinois residents please add 696 
sales tax.) Credit card buyers call our toll-free 
number below. 

We'll send your Dynalite, 9-volt battery, in- 
structions and a one-year limited warranty. 
Then take it with you on a trip anytime within 
the next two months. If it doesn't make a 
big difference in your next flight, return it within 
two months for a full refund including your $3 
postage and handling charge. 


FOLDING HEADPHONES 

If you wish to order our completely portable 
and collapsible headphones shown below, 
also add $29.95. And if you order both the 
Dynalite and headphones, we'l throw in a 
handy carrying case that will conveniently hold 
both products when you travel, plus a six foot 
headphone extension cord that will let you 
plug your headphones into your stereo system 
at home. But there's more. 

If you order two or more complete systems, 
your cost will be only $59.95 per unit—a great 
incentive to buy them for your special traveling 
friends. 

We can understand the airlines’ concern, 
but isn't it time you discovered what a great 
audio system they've got? Order the Dynalite 


at no obligation, today. 
PRODUCTS 
THAT 
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Dept.PS Опе JS&A Plaza 


Northbrook, 11. 0062 (312) 564-7000 
Call TOLL-FREE ........ 800 228-5000 
In Nebraska Call ........ 800 323-6400 


(O JS&A Group, Inc.,1982 
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PS car test & driving report 


U 


ra-luxury 
sedans 


— smaller and thriftier 


By JIM DUNNE 
PHOTOGRAPHS BY JOHN KEATING 


Give up luxury and comfort for better 
fuel economy? There’s no need for 
that. Three of America’s top prestige 
sedans for 1982—Lincoln Continental, 
Cadillac Seville, and Chrysler New 
Yorker—still promote luxury as their 
most important feature. But all three 
offer big improvements in fuel econo- 


Dile <" ei 


my, too (turn the page for PS mpg test 
results). In addition, Continental and 
New Yorker are smaller this year, 
inside and out. 

One startling fact when you com- 
pare prices of these three cars (page 
10): The Continental and Seville are 
in the $25,000 class, while the New 
Yorker price is about halfthat. I found 
the difference difficult to account for, 
in terms of ride or comfort. 
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PS ratings— 
test report in a nutshell 


The ratings are based on test results | 
and measurements. Results should be 
read with the understanding that they 
reflect tests only on our sample cars. 
An excellent rating is 5 points; very 
good, 4; good, 3; fair, 2; poor, 1; very 
poor, О. - 


Chrysler 


Љо RBRLO Б м New 


Yorker 


Acceleration 
Braking 

| Handling 
Maneuverability 
Quietness 
Roominess 
Vision 
Entry/exit ease 
EPA economy 
Ride comfort* 


*Author's opinion 
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Cadillac 
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Continental is the newest design. 
Lincoln added this one-model series to 
the 1982 line as an unabashed compet- 


Continued 


i-i oreground) _ 
e. 5. the Seville (middle). New 
Š "Yorker (rear) costs about 
ье o -half as much as the others, 
ыз” | a difference that's not 
apparent in terms of ride 
or comfort, 
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THE TOYOTA 4-WHEEL- 


DRIVE TRUCK. 

THE CLASS ACT IN 

RUGGED 4x4s. 

The Toyota 4-Wheel-Drive Truck has 
“class” written all over it! Under it, too. 

In fact, this 4X4 is built right, everywhere 

you look. 

Under the hood, a big 2.4 liter 4- 
cylinder engine k 
is standard uem 
equipment. With 2 mS 
enough power; SET 
to get you to — ыр 
the front of the 
class — and keep 
you there. 

The Toyota 77 
4-Wheel-Drive 7Z 
Sport Truck has К 
lots of other classy | 
features too. Like GT 
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speed transfer case, for the right gear in 
any terrain. Free-wheeling locking front 
hubs. And a fully transistorized ignition 
system, so "class" starts on time! 
Whether you choose a Standard Bed or 
the Long Bed, you get a truck that'll carry 
1,100 pounds of payload. 

Inside, the Toyota 4-Wheel-Drive 
Sport Truck is a class act from door to door. 
With bucket seats. AM/FM/MPX stereo 
radio. Oil pressure and voltmeter gauges. 
Even cut pile carpeting. And you can 
ERO order power steering and 
ЕА Ps... a air conditioning if 

ә ^L you want 'em. 


Drive Sport Truck. 
“А It has “class” 
“| written all over 
wg. 7, it. Because it 
p- / has "Toyota" 
Ex ^ ^ written across 
the tailgate! 


Front-wheel-drive Cadillac Seville hustles 
through our maneuverability test. It, along 
with Continental, got top marks. 


PS car test & drivng report 


itor for Seville (just look at the shape 
of the trunk for evidence). The sheet 
metal is all new and unique to Conti- 
nental. But underneath, the chassis is 
familiar. In fact, the 108.5-inch wheel- 
base is identical to the Ford Fair- 
mont's, and the Continental's suspen- 
sion and steering systems are similar 
to the Ford compact's, as well. But the 
Continental has more sound insula- 
tion, a wider track, and more passen- 
ger space. It's all topped off with Lin- 
coln's latest computerized instrument 
panel and more-luxurious seats and 
interior finish. The result is a differ- 
ent car overall, one that is fully com- 
petitive with the higher-priced Seville 
for ride, quietness, handling, and 
acceleration. 

In our tests the Continental was 
markedly quicker than the Seville, as 
well as slightly quieter inside at high- 
way speeds. At 30 mph the two cars 
were equal in our noise measurement, 
at 61 dBA. That level, surprisingly, 
was also matched by the much-less- 
expensive New Yorker. However, at 
60 mph the New Yorker was 4 dBA 
noisier than the Continental and 3 
dBA above the Seville, a major differ- 
ence in both cases. 

Cadillac has a new V8 engine this 
year, an aluminum type with 250-cu.- 
in. displacement. Cadillac wanted to 
get the best balance between fuel 
economy and performance with this 
displacement, but we found that the 
Lincoln's 302-cu.-in. engine delivers 
similar fuel economy plus perfor- 
mance that's markedly better. 

In zero-to-60-mph acceleration tests 
the Lincoln averaged 14.2 seconds, 
while the Seville turned in 16.9. And 
at high speeds, the advantage of the 
Lincoln engine is clearer because the 
gearing in the Seville is designed for 
good performance at lower speeds. 

Chrysler’s venerable 225-cu.-in. 
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Ва P hg vu us РЕ УИ с: 
Chrysler New Yorker went through PS 
lane-change test at 56.9 mph, earning it a 
fair rating. The others fared similarly. 


Slant Six showed up in the test New 
Yorker, and that was unfortunate. It 
is overburdened in the Chrysler sedan 
chassis. The six struggles but barely 
manages a 21-second zero-to-60-mph 
time. The optional 318-cu.-in. V8 is 
strongly recommended. We suspect it 
matches the Lincoln in performance, 
and little will be lost in fuel economy. 
In fact, the 318 is on a par with the 225 
in city driving and is rated four mpg 
better on the highway by the Environ- 
mental Protection Agency. 

Lincoln is proud of its computer- 
readout system, which signals infor- 
mation such as fuel economy, miles to 
destination, average miles per hour in 
a trip, and other not-so-important 
data. To us, the system seems of little 
use 1n everyday driving. Апа it can be 
distracting because, when you use it, 
your attention is diverted from the 
road and focused on the row of push 
buttons and readout lights. Two years 
ago, when Lincoln's computer readout 
was new, it had great novelty. Today 
we question its real worth. 

One feature that seems more valu- 
able the longer we use it, though, is 
Lincoln's combination lock for doors 
and trunk. Lock your keys inside acci- 
dentally? No problem. Simply push 
the combination buttons on the door, 
and it opens. Push an extra button, 
and the trunk opens. In our experience 
with central door locks, we've found 
it's likely that keys occasionally will 
be locked inside. The combination lock 
saves a lot of time and trouble when 
that happens. 


Lincoln Continental 


Lincoln's full-size car ofthe future is 
here now in the Continental. Look for 
the regular Lincoln and Mark VI to 
shrink to this size in two years as Ford 
continues to build smaller, more-fuel- 
efficient models. Continental is a 
smoother-riding car than you would 
expect from the Fairmont chassis. The 
changes in the suspension and drive 


Lincoln Continental brakes from 60 mph. 
Stopping took 199 feet with hot brakes, a 
distance that gave it a poor rating. 


EPA fuel mileage (mpg) 


© 

- à. à 

58 3 $ б 
Highway 26 27 22 
City — 17 17 18 
Calif. city 17 E: 17 
PS fuel-mileage tests 
(steady-state mpg) 
35 mph 35.3 34.7 26.9 
55 mph 29.4 26.6 18.7 


train that affect ride smoothness are 
noticeable and impressive. 

However, we found that the front 
seat does not fit asit should. It appears 
to be off center from the steering 
wheel, so the driver sits slightly side- 
saddle. We found that it wasn't possi- 
ble to get a "just right" feeling behind 
the wheel. 

Digital speedometers may be the 
wave of the future, but we observed 
one major flaw in the Continental's. 
When driving on cruise control, the 
mph numbers flick constantly as the 
car automatically speeds and slows. 
That's distracting. 


Cadillac Seville 


What we haven't said earlier about 
Cadillacs new aluminum engine is 
that it's smooth and that if the 3,800- 
pound chassis were 500 pounds 
lighter, its performance would be just 
right. But Cadillac designed the fuel- 
injection V8 for models of the latter 
1980's, so it will be a better performer 
in those lighter cars of the future. For 
now, it's only an adequate fill-in. 

The engine has a twin throttle-body 
fuel-injection (TBI) system that dif- 
fers from the port fuel-injection sys- 
tem used in earlier models. Most 
noticeable is the absence of momen- 
tary lag-then-jolt when accelerating 


[Text continued on page 12] 
For specs and test results, turn page 
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ILLUSTRATIONS BY RUSSELL VON SAUERS 


EU , ; 
р. dimensions, specs, and test results 
In а AP of idee | Lincoln Cadillac gag 
. ese three | ontinental eville Yorker 
АД а DIMENSIONS اس‎ 
our-door premi Wheelbase ‚... 108.5 114 112.7 
ensconce their verall length ......... 201.2 205.5 205.2 
Overall height ......... 55 55.2 55.3 
Ph ion rs in Overall width n— [36 am ia 72.6 
plus interiors. ACK -PR MM 4/59. .3/60.6 60.0/59.5 
| 4 à Ground clearance....... 7.09 5.5 7.6 
ui neni үп Front head room. ....... 385 38.1 39.3 
a .5-incl ront hiproom........ ' ; 51. 
| | Front legroom......... 42.8 42.8 42.4 
ма age ha | Rear a room ........ ne 273 37.7 
smallest of the | Rearhiproom......... 4.1 56.6 
s ; Rear leg room (min.) .. . . . 37.2 39.4 37.4 
trio, but it's on а | Rear knee room (min). ... 29 3.1 1.2 
раг with the oth- Couple distance........ 34.3 34.8 33.8 
ers in roominess. 
Cadillac's front- gero т = —R 
х s | пе уре, .......... -line 
“на — gives Displacement (cu. in./L). . . 302/5.0 2504.1 225/3.7 
i | in Compression ratio... .... 4: .9:1 8.2:1 
h tnê ouge Carburetion........... 2-bbl. TBI 1-bbi. 
ront-seat room, Net hp @rpm......... 131 @ 3,400 125 @ 4,200 92 @ 4,500 
however. Net torque @ rpm ...... 229 @ 2,200 190 @ 2,000 131 (9 2,500 
Transmission ; ......... Four-speed Four-speed Three-speed 
| automatic automatic automatic 
— Aip iis ——Í— bis db rest 
à эта "87 = m ire таке............ ichelin dyear ichelin 
PS ѕегмісеа bility ratings g = TYRE eas aci ae seating XA cusan Polysteel XA 
= o 55 radia adia 
EE 22 => iu B MEM P205/75R15 P205/75R15 P205/75R15 
Е LE F Steering. co mie Power, rack and Power, recirculat- Recirculating 
How easy is it to ser- Checking fluid levels me - Overall steering ratio Variable Viable 28.741 
vice our test cars? For Battery © EGO ж X [d du essar — 21.4-17.5:1 15-13:1 w 
H Master cylinder 3 3 5 Turns, lock to lock ...... 3.05 3.0 3.5 
example, is that heater aster ee ner Б 5 5 Turn diameter (ft.) ...... 42.6 42.2 39.5 
hose clamp out in the Engine oil 2 3 4 Front suspension ....... Independent, coil Independent, Independent, 
open where it can be Coolant 5 5 5 sees оп lower torsion bar seat non- 
reached easily? To Ghecking the engine = | MacPherson strut менени 
give you an approxi- Distributor iod 1 uin EE Katine aK’ КОЛИ, 
mation of how difficult Carb adjustment 2 TBI н and lower control semi-elliptical 
в.а š Oil filter 2 3 3 arms leaf sprin 
it is for a typical per- Oil fill 1 4 1 Front stabilizer-bar | 8 
son to perform vari- Replacing hoses : diameter (in. ) MTS 0.85 1.102 1.12 
j i Upper radiator hose 3 5 5 ear stabilizer-bar 
Qus өгге ориганопв Lower radiator hose 4 1 4 diameter (п.)........ None 0.866 None 
on the cars, we exam- Heater hoses 1 4 3 Trailer towing (max. Ibs.) . 1,000 1,000 2,000 
ine each vehicle. ^ Changing bulbs ccn 100 100 200 
Here's what the num- Poon pnts з í 1 Brakes cc Power, disc/disc Power, disc/disc Power, disc/ 
А if - F À rum 
bers mean: 1, very dif- Front running lights 3 1 3 Brake swept area (sq. in.).. 431 396 355.24 
ficult; 2, difficult; 3, Rs poeng ноте 3 5 8 Fuel tank (gal.) ........ 20 20.3 18 
| average degree of dif- ^ meardirectionals з з 3 Liftover height (in) 22:2: 29.5 28.8 28,5 
ficulty, no worse ог Rear running lights 3 3 3 Curb wei M (ibs ) uis wo 3,659 3,814 3,602 
| Checking fuses 4 2 4 wei istribution j | Д 
better than most other Sr retire accessibility 4 2 2 Basic proce o: s cA $21,302 $23,433 $10,781 
cars; 4, easy; 5, very nging belts 3 1 2 Price as tested. ........ $24,456 $26,505 $12,962 
easy *Sealed Major options (over $100) 
^ | оп{есїсаг.......... Keyless lock Door locks $145, Speed control 
. " $141, AM/FM seat recliner $155, power 
stereo $107, ga- $150, 6-way pas- seats $394, 
A e "n 6 S. er seat power locks 
| 10, dual vanity $282, rear defog- $152, AM/FM/ 
Performance mirrors $146, ` ger $198, vanity CB $364, 
а dealer destination iron $136, wheels $271 
com pa rison $506 cruise control 
А $175, tilt wheel 
with selected $169, риш 
| E seal tires 
1 980 а nd $ E digital instru- 
€ TEE ела 5222, 
| 5 EN МЕМ cassette 
ea rlier models 28 gg is $290. theft de 
"3 = CE terrent 
a о 
$E #2 E TEST RESULTS 
< a M o io (ee ) s 
= | | O0-6&60mph.......... 4. 16.9 20.96 
1980 BMW 528i 6 0. i .8. Brake test (cool) 60—0 mph 
Stopping distance (ft.) .. 176 200 177 
| 1980 Cadillac Seville diesel V8 | í 6. | we рки б) ур "d EE 2 
ڪڪ ڪڪ‎ cL E ڪڪ‎ "An ———— Stopping distance (ft.).. 199 192 170 
1980 Chrysler LeBaron V8 Pedal pressure (Ibs.) ... 50 40 60 
Interior noise @ 30 mph 
— - | ——— BAY sori хуну учсуз 61 61 61 
1980 Continental Mark IV V8 l 2.1 56. 6 e лозе @ 60 mph РИ Pe z 
н =a — : Handling test (mph) ..... 58.3 58.5 56.9 
1980 Mercedes 300SD diesel 5 6 1 . Maneuverability test (mph) 27.8 27.7 27.2 
1979 Cadillac Eldorado V8 . . : TEST CONDITIONS: Ambient temperature, 63°F; relative humidity, 57 percent; barometric 


pressure, 30.1 inches Hg 
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WE DISCOVERED A WAY TO 
IMPROVE THE HERITAGE 650. 


Most people would have said thal ^ 
couldnt be done. After all, the 1982 Herit 
650 has got quite a lot going for it. 


The engine is our 
classic, reliable vertical 
twin. Combine that with 
the typically gorgeous 
Yamaha styling and 
you really couldn't ask 
for more. 

But you could ask 
for less. So, from now 

until April 30th, your 


participating Yamaha de lor will sell you a 
Heritage 650 for the ridiculously low price of 


q^ 


Participating dealers are also | 


offering deals on accessories, like ЖА АА 


20% off tall custom cruiser seats 
and sissy bars or luggage racks. 


m m - ж, 


T‏ ا ا 


„ 14 


аа. and 
Special Ils. 

Of course, the 
supply is limited. So we 
suggest you get right down 
to your Yamaha dealer and take 
a look at all the 650 twins. 


Especially the Heritage. 
The bike we improved with a felt pen. 


_ THE YAMAHA 650 TWIN SALE. 


xtra. Prices may change without notice. 


Тһе Coleman si solution. 


The problem with compacts is they overpack fast. Coleman's rugged PackHorse® II 
utility trailer is the perfect solution. PackHorse II can be pulled by any sub-compact and 
hauls over half a ton of suitcases, furniture, tools, toys—just about anything! Features 
include a full one year limited warranty, recessed taillights for easy on-end storage, 
easy-to-assemble kit and Coleman quality throughout. Handy options include a hard 
plastic top cover, cycle channel, floor and side board kit, tarp cover, spare tire, fenders, 


and cargo carrier. 


See the PackHorse II utility trailer at your local Coleman dealer or call (814) 445-9661. 


7773 Pack':Horse II 


One of a family of qual ity utility trailer products manufactured by the Coleman Company. 


The Woodworkers'S Store | Veneers, 
hardwoods, 
| mouldings, 
specialty 

|| hardware, 
finishing 
supplies, 


created 
to help 
you 


Please send me your new, fully illustrated, 


112 page 1982 catalog. I enclose 51.00 (for | 


third class post- 
age) or $2.00 (for 


— 
LINEA first class postage). 
The. Depi. 0504 
Woodwor 


kers' 21801 Industrial Blvd. 
Store” Rogers, MN 55374 
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HASTINGS MANUFACTURING CO. 


Hastings, Michigan 49058 
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from a standing start. And the engine 
speeds up smoothly, instantly. 

The major driving difference be- 
tween Seville and the competition 
comes from its front-drive chassis. The 
Seville has a heavier feel to the front 
end, and, overall, rides like a much 
heavier car than its competitors, even 
though the difference is only a few 
hundred pounds. 

Seville offers a simpler information 
center than the Continental, with 
only three readouts in its Fuel Econo- 
my Data center on the instrument 
panel. You can get “Fuel Used” and 
mpg for instant and average driving 
times at the push of a button. We 
found the Cadillac readout system less 
intimidating and easier to understand 
than Continental’s. 

The current Seville has much more 
rear-seat room than the first version. 
It’s almost spacious, and the problem 
of leg room is completely solved. Don’t 
be fooled by that shaved-off rear end, 
either. The trunk has excellent load 
space. Seville’s front-seat room is best 
in the class, thanks to the front-wheel- 
drive layout. 


New Yorker 


This is Chrysler’s latest version of 
the Volare chassis the company intro- 
duced in the mid-1970’s. The dress-up 
trim on the inside, especially the lux- 
urious seats for the driver and front 
passenger, is impressive, but it can't 
hide the more humble origins of the 
Plymouth compact. That heritage is 
one of the most important reasons that 
New Yorker sells for half the price of 
Continental and Seville. Body, chas- 
sis, and drive train are designs that 
have been in production for years. 

Chrysler dropped the full-size body 
from its lineup for 1982, so the New 
Yorker you see today is not the same 
as the one sold last year. The current 
model is smaller, lighter, more fuel 
efficient, and less luxurious—if you 
equate size and soft ride with luxury— 
than the full-size car it replaces. 


Editor's choice 


Make mine Seville because the high 
price, unique styling, and excessive 
ornamentation inside appeal to the 
snob in me. On the more practical side, 
I prefer the front-drive for the roomi- 
ness it provides in the passenger com- 
partment and the solid feel in the steer- 
ing when traveling at high speed. The 
independent rear suspension may not 
make a noticeable difference in every- 
day driving, but it's evidence that Cad- 
illac is serious about going the extra 
step to give its customers the best of 
everything.—J. D. 
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Guardex Alarms stop burglars before they enter your home 
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| NO INSTALLATION 
Just plug the Guardex 8000 alarm system in, make two simple 
control adjustments to suit your particular building and it 
works! There are no other wires to run. This totally self-con- 
tained burglar alarm can completely seal off every square inch 
of the surface of your building. It protects doors, windows, and 
what most alarms miss...your roof, walls and floors. 


A BURGLAR'S BEST WAY IN IS THE WINDOW 


Guardex 8000 Alarm System works on the principle of audio 
discrimination. This, put simply, is the process of electronic- 
ally separating normal everyday sounds, such as voices, tele- 
phones, etc. from break-in type noises such as breaking glass, 
prying metal, or forcing a door open. The Guardex 8000 pro- 
| tects one story homes and offices up to 2000 square feet and 
| open commercial buildings up to 10,000 square feet. The 
Guardex 9300 with wireless remote sensor capability is avail- 
able for multi-story homes and offices or single story with 
more than 2000 square feet. Call the factory for more detailed 
information. 


PROTECT EVERY WINDOW AND DOOR 


| When the first break-in type sound is detected, the system will 
instantly turn on lights, radio, or other electronic equipment 
that you have plugged into the back of the alarm. These lights 
| or other equipment will remain on for a period of five minutes, 
| then automatically turn off. 


POWERFUL ELECTRONIC SIREN 

| The Guardex 8000 alarm is equipped with a loud built-in siren. 
| If during the five minute period the lights or other electronic 
equipment has been activated, a second break-in sound 15 de- 
| tected the built-in siren will start blasting for 90 seconds. At the 
end ot approximately 30 seconds the siren will shut off and the 
| alarm listens again. If another break-in sound is heard, the 
siren will come on for another 90 seconds. If no other break-in 
Sound is detected, the siren will stay off and at the end of the 
five minute period the lights will shut off and the alarm in- 


stantly resets. 
BATTERY BACK-UP 
Burglars rarely cut power. However, to give you total protec- 
tion from a burglar and possible power failure, our alarm has 
provisions for a battery back-up. (Batteries not included). 12 
volt lantern batteries are available at most hardware stores. 


Dealer Inquiries Invited 


The Guardex 8000 Alarm System is walnut grain and dis- 
quised to look like a small stereo speaker (634" x 934" x 8^) 
and weighs less than 6'2 pounds. The rear view is pictured left. 


EXIT AND ENTRY DELAY 
The Guardex 8000 alarm has a built-in exit delay allowing you 
approximately one minute to lock up and leave the building 
before the alarm is armed. When you enter your building you 
may find that just your normal entering sounds activate the 
siren. You may delay it from starting for up to 30 seconds by 
turning up the siren entry delay control. 
THE BURGLARY PROBLEM 

The F.B.I. statistics show that at the present rate, one out of 
every four Americans are going to be burglarized. That is not a 
very pleasant fact, but it is true. You have a greater chance of 
being burglarized than being a victim of a fire or automobile 
accident. The time is now to help protect yourself and your 
valuables with a Guardex 8000 alarm system. 


WARRANTY 


One year, 100% parts and labor when returned to factory post- 
paid. A five year extended warranty is available for a charge 
of $25.00. 


OUTSIDE SIREN 


The Guardex 8000 alarm is equipped with a loud, built-in siren, 
but if you desire an additional siren to mount outside or in an 
area away from main alarm, they are available with 50 feet of 
wire for $29.95. (Connecting terminals are provided on the back 
of the alarm). 
30 DAY NO RISK TRIAL 

This is your opportunity to purchase an alarm system directly 
from the factory for only $239.95. Try it in your home or busi- 
ness for thirty days without risking one cent. Put our Guardex 
8000 alarm to your own test. See for yourself! It will protect 
every window and door from break-in. If you are not completely 
satisfied, return the alarm within 30 days of receipt for a com- 
plete refund. To order your Guardex 8000 alarm, CALL TOLL 
FREE to charge your credit card or send your check to 
Guardian Electronics, Inc. in the amount of $239.95 plus $4.95 
postage, handling and insurance. If you want the optional out- 
side siren, add $29.95. Optional outdoor 7" x 10" metal warning 
sign (stake not included) add $9.95. (California residents add 
6% sales tax) If you require more information, call during 
California business hours Monday through Friday. 


Inside California call collect (213) 889-1414. 
Outside California call TOLL FREE (800) 423-5499. 
GUARDIAN | 


T | #7 charge 
ELECTRONICS, INC.Î | и 


31117 W. Via Colinas, рер: ps1 Westlake Village, CA 91362 


Guardian Electronics, Inc. 1982 


Antarctica's frozen fossils 
give clues to continental drift 


Giant, six-foot-tall penguins lie about 
on Seymour Island. Whales, sharks, 
and strange deep-sea reptiles are also 
beached on the shores of the bleak 
Antarctic island. They're all dead, of 
course, the fossilized remains of ma- 
rine life that once flourished off the 
north tip of the Antarctic Peninsula. 


In February 1982, paleontologists 
from four universities arrived on 
Seymour Island and its two compan- 
ions in the Weddell Sea, James Ross 
and Snow Hill Islands. "These islands 
are a Rosetta Stone," said the expedi- 
tions' leader, Dr. William Zinsmeister 
of Ohio State University. "They have 
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Take the Weinbrenner "Challenge. We don't think you can find a better 
made, better priced chukka boot anywhere in America! Here is the 
country's favorite style designed for today's active living. Outside, 
a smooth grain leather upper and a deep-cleated lug sole and 
heel provide all-weather protection and super traction. 
Inside, theres a padded collar and a cushioned 
Cambrelle lining of absorbent, breathable material 

to surround your foot in total comfort. 


Next time out, look for the Challenger —... 


from Weinbrenner . . . the 
Craftsmen of the 
Northwoods. 
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the best fossil record in the Southern 
Hemisphere for the geologic period 
between the Cretaceous and early 
Tertiary periods [from 100 to 30 mil- 
lion years ago]." 

What puzzle will the fossils decode? 
Researchers want to get a clearer pic- 
ture of what happened during Earth's 
early history when those giant pen- 
guins and reptiles flourished in the 
Antarctic. Sometime during the 70 
million years covered by the fossil 
record a super-continent called Gond- 
wana ripped apart and splintered into 
huge fragments. The continent-size 
chunks slowly drifted apart—South 
America moving west and Australia 
and New Zealand floating north. Be- 


| sides creating new land masses, the 


drift caused fundamental changes in 
the Southern Hemisphere, altering 
ocean-circulation patterns and chang- 
ing the whole global climate. 

The research team will search for 


| clues to what happened to plants and 


animals during those tumultuous 


| times. "This is the only place in the 


Southern Hemisphere with such a 
complete geologic record," Dr. Zins- 
meister said. "There are an incredible 
number of well-preserved fossils." 
This fossil treasure-trove was first 
discovered in 1974. The U.S.-Argen- 


| tineresearch team that made the orig- 
| inal discoveries found a great variety 
| of invertebrates—fossilized clams, 


snails, and starfish—as well as the 
large vertebrates. The team also dis- 
covered fossilized tree trunks, some as 


| large as three feet across. The frigid 


islands are now treeless, of course. 
Despite the earlier exploration, this 
years expedition will be the first 
major U.S. research effort on the east- 
ern part of the Antarctic Peninsula. 
Besides the team from Ohio State, 
researchers have come from the Uni- 
versity of California, Texas Tech, and 


| the Colorado School of Mines. The 


group is traveling on the Coast Guard 
icebreaker Glacier, which left from 


| Chile on February 14, 1982. The 310- 
| foot-long icebreaker will take ice-core 


samples in the Weddell Sea while the 
paleo-rock hounds roam the island. 
The scientists will not only be look- 


| ing for fossil records to tell the evolu- 


tionary tale of continental drift; 
they'll be especially alert for any mar- 
supial fossils. Finding even one would 
help support a current hypothesis 
about the pouched mammals’ origins. 


| Some paleontologists think the kan- 


garoo and its mates originated in 
North America and traveled down 
through South America to reach Aus- 
tralia. If this great marsupial migra- 
tion took place, it would have had to 
cross Antarctica—then a part of Gond- 
wana.—Susan Renner-Smith 


Control anything electronic in your home 
with a preprogrammed command, or the 
touch of a button. Plus save on your heating 


and air conditioning bills. 


Hats off to BSR. Their X10 remote 
control system started a whole new 
technology. Now from Regency comes 
the Regulator that gives you the ulti- 
mate control of your home. 

Now you can remote control up to 
100 lights and appliances, even those 
now controlled by a BSR system. 

Plus, you can preprogram up to 16 
daily commands to any of the control- 
led lights or appliances with the auto- 
matic quartz timing computer. You can 
let the Regulator take away daily drud- 
gery or use it for security. 

??? HOW IS IT DIFFERENT??? 
The BSR system really started the 
field of remote control lighting. So, how 
is the Regulator different? 

Number One Difference. The Regula- 
tor is an intelligent system. While you 
can manually turn on and off 16 things 
with the В5Н and 100 with the Regula- 
tor, only the Regulator can also execute 
16 daily preprogrammed commands 
without buying extra timing units. 

You can have your outside lights come 
on 30 minutes before you are due home 
from work. Your heat or air can come 
on an hour before you return so that 
your home is comfortable. 

Great Security—If you are away, you 
can have lights, radios, and TVs come 
on and off to give your home a lived-in 
look. You can even have lights come on 
and dim if you wish to save electricity. 

Number Two Difference. The Regula- 
tor tells you what it's doing. It will 
display 'all on', or number 3 on 'dim', 
or whatever it is doing. Also there is a 
review feature that lets you review all 
preprogrammed commands. And, a 
standby feature that lets you leave pre- 
programmed functions 'on hold'. 

Number Three Difference. The Regula- 
tor has a built-in three level automatic 
dimming circuit. You can select from 
the exact dimming levels of 5596, 3096, 
and 5% of any lamp in the system. 

Number Four Difference. The Regula- 


' The computer command con- 
sole above is set to turn on lamp 
number 25 at dimmed level 3 at 
АРМ this afternoon. 
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Ultimate Button 
PRICE SLASHED 


Was $149 ---We sold it for only $119 


NOW JUST $69 зо 
With two free modules valued at $46.90 


Regency has a problem. They built thousands of 
these computerized remote control systems they call 
| the Regency Regulator to compete with the BSR X10 
system. They built theirs to be much better. 

The Regulator can handle up to 100 modules, the 
BSR only 16. The Regulator has 3 preprogrammed 
dimming levels you set and a quartz timing system 
that automatically directs 16 programmed functions 
per day. Unfortunately, the Regulator was priced 


higher than the BSR and competition is rough. 
So through a one time large cash purchase, DAK has 
1500 master command consoles on sale for the one 


time sale price of just $69.90 ($6 P&H) Or. No. 9313. 

EXTRA HOME BONUS- There's more. You get ab- 
solutely free one appliance and one lamp module to 
help you get started. Plus you can buy more modules 
with your order for the command console for 1/2 
price. The Regulator is warrantied by Regency, and is 


compatible with BSR modules. Offer Limited. 


tor has a heating and air conditioning 
module you can add to let you control 
the times your heat will come on. You 
can limit the heat at night and while 
you are at work during the day. But, 
you can still have the house at the tem- 
perature you want when you get up in 
the morning or come home at night. 
SIMPLE INSTALLATION 

Really there is no installation required. 
Simply plug the Regulator into any 
AC plug. Then plug in an inexpensive 
UL approved control module at any 
light or appliance you'd like to control. 

The Regulator sends out commands to 
its modules through your own house 
wiring. So, there's never any wire to 
run. Plus your system is just yours, be- 
cause there are 100 programmable 
house e: to choose from. 

ASY TO PROGRAM 

Each Е is as easy to program as 
turning stations on your TV. Each mod- 
ule has a dial, numbered from 00 to 99. 
Simply set any number. When you push 
that number on the control console, the 
light or appliance will go into action. 

LOCAL CONTROL 

Even though a light or appliance is 
programmed into the system, you can 
still turn it on and off with its switch. 

It is manufactured and warrantied by 
Regency, the Radio Scanner People. 
1/2 PRICE MODULES 
We are offering the two most used 

modules at exactly 1/2 Price. 

1) Lamp Module—- This is the module 
to use for controlling lamps pluged into 
the wall. It has 300 watt capacity, 100 
codes and it has automatic 3 level dim. 
Retail $21.95, DAK sold it at $15.95. 
Now $10.96. ($1 P&H) Or. No. 9311. 

2) Appliance module——This is the 
module to use for controlling appliances 
such as coffee pots, TVs, Stereos, and 
any home machinery. It has a 15 amp 
or 1/3 HP rating. 100 codes. Retail Price 
$24.95, DAK sold it at $17.95. Now 
just $12.47 Order Number 9312. 


SPECIAL MODULES 

3) Heat and Air. This unit controls 
standard 24 volt thermostat wiring so 
that you can preprogram heat and air. 
This unit needs to be wired in by an 
electrician or yourself. Instructions 
included. Save on your energy bills. 100 
code choices. Just $49.95 ($1 P&H) 
Order Number 9314. 

4)If you want to control a light that is 
controlled now by a light switch, such 
as patio lights or room lights, we have 
the basic BSR light switch. It only has 
16 code choices, but other than that 
limitation it works perfectly with this 
system including the 3 preset dimming 
levels. БОО watt rating. Just $19.95 ($1 
P&H) Order Number 9217. 

TRY THE REGULATOR RISK FREE 

It's the professional system. It's built 
like a tank and it should last for years. 
If you already have a BSR system, it 


will be fully compatible. 

Try the Regulator in your own home 
or office. If you aren't 100% satisfied 
simply return it in its original box 


within 30 days for a courteous refund. 

To order your Regency Programmable 
Regulator risk free with your credit card 
call our toll free hotline, or send your 
check not for the $149 list price, and 
not for DAK's $119 old price, but send 
only $69.90 plus $6 for postage and 
handling to DAK. Order Number 9313. 
CA res add 696 sales tax. Remember you 
also get 1 free appliance module and 1 
free lamp module. It's an extra value of 
$46.90. Neither Regency nor DAK ever 
included a free module before. 


Es 
S. INDUSTRIES 
ш” 9| INCORPORATED 


Call TOLL-FREE ..._._........ (800) 423-2636 
In California Call . . .. .(213) 984-1559 
10845 Vanowen St., North ‘Hollywood, CA 91605 


IF YOUR 
VIDEO INVESTMENT 


IS SHOWING 


it could be ак INIRE ud 
. dropouts. White ¥ 0% 
dots and dashes ж 


that spell trouble 
for your video 
investment. Jj 
Before you blame ый 
your video deck, 
think about this. 
Tape passes over 
video heads that 
spin 50 times a cU Аш 
second. With the wrong -— 
friction can cause oxide particles 
to shed, leaving you with 
dropouts and other video 
headaches. 


THE SOLUTION IS 
SUPER AVILYN. 


Any quality videotape can look 
qood at first. But waituntil it's 
been played a few times. That's 
when one videotape really shows 
its worth. TDK Super Avilyn. It’s 
made to prevail even under its 
| severe working conditions. 

Super Avilyn high energy tape 
particles are super refined. 
Their size and shape mean 
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SUPER AVILYN 


DIMINISHING 
как ы, 


E perfect alignment 
for high signal-to- 
noise ratio. 

uA | They're densely 
2 М | packed and 

: j secured on the 
tape surface, 
which is polished 
mirror-smooth. 
The particles are 
there to stay. And 
so is your picture. 

TDK's super precision 
mechanism keeps the tape 
running smoothly, with superb 
tape-to-head contact. 

And Super Avilyn is remark- 
ably compatible with just about 
any VCR you can buy. TDK 
supplies component parts, 
including video heads, to major 
VCR manufacturers. We know 
video inside and out. 

Look. Once you know how 
your VCR works, you'll see that 
your video investment really 
depends on the tape. With ТОК 
Super Avilyn, you'll see the 
dividends, again and again. 
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THE VISION OF THE FUTURE 


(01981 TDK Electronics Corp. 


Remote - 
weld watcher 
for safer nuclear plants 


Nuclear engineers can worry less 
about the "China syndrome,” thanks 
to a new, remote-controlled X-ray 
machine. The MINAC/manipulator, 
or “miniature linear accelerator and 
manipulator,” radiographs welds that 
hold together nuclear-plant cooling 
pumps. 

A ruptured weld might—in the 
worst scenario—disable the cooling 
system, causing the reactor to over- 
heat and “melt down” through its con- 
tainment vessel—maybe all the way to 
China. 

Previous attempts to inspect the 
welds failed—conventional X-rays and 
ultrasonics couldn't penetrate the 
pump's 11-inch-thick steel walls. 

The new mini-accelerator produces 
high-energy X-rays powerful enough 
to penetrate pump walls. At 15 by 15 
by 28 inches, the 200-Ib. MINAC is 
small enough to be lowered into the 
pump. There, the remote-controlled 
manipulator tilts and shifts the ma- 
chine so it can radiograph every inch 
of the welds—while the nuclear plant 
is operating. 

Rochester (N.Y.) Gas and Electric, 
which developed MINAC jointly with 
Schoenberg Radiation of San Jose, 
Calif., recently tested the system at a 
10-year-old nuclear power plant. 
Comparison of the new radiographs 
with those made when the plant was 
built showed the welds had not 
changed during the decade.— Susan 
Renner-Smith 


E d 
€ E „ш 


Superhcetero jyne 


Dashboard model. 


GUL SUPERRET. T 


Every day, the speed trap 
radar net closes tighter. 

In fact, with today’s new short pulse 
radar guns, a car can be clocked by 
police in less than two seconds. Under 
these tougher conditions a conventional 
radar detector doesn't have a chance to 
give you enough advanced warning. 

Which is why GUL Laboratories 
developed a different kind of detection 
system. The Superheterodyne. 

Passive versus aggressive. 

The more common passive-circuit 
detectors have a limited range and little 
ability to discriminate true police 
signals over great distance. 

The new GUL Superheterodyne has 
a detection range far beyond these 
passive detectors. And it gives you this 
advanced long range protection while 
virtually eliminating false alarms. 

GUL's superior double conversion 
superheterodyne circuit selectively cap- 
tures and amplifies weak or distant 
police radar signals. Similar signals 
that produce annoying false alarms in 
conventional detectors (from CB radios, 
FM stations and other microwave 
sources) are rejected by the new GUL. 

The result is much earlier, much 
more reliable warning. Traveling at 75 
mph, GUL would warn you 60 seconds 
earlier on X band and 30 seconds 
earlier on K band—compared to even 
the best passive detectors. 

Like a geiger counter, GUL's red 
warning light and beeper pulse faster 
the closer you get to a police radar gun. 

The City/Highway switch adjusts 
sensitivity for city or country driving 
conditions; and the green indicator 
light gives you visual assurance that 


Vb ee Й opcm ence ec fn c= 


the unit is operating properly. 
GUL versus Escort. 

In May 1981, the 5 leading super- 
heterodyne detectors competed in a 
true-to-life road test conducted in Cin- 
cinnati, Ohio (home of Cincinnati 
Microwave, makers of the highly 
respected Escort). Presidents and 
chief engineers from all 5 companies 
attended. 

The new GUL and Escort proved 
virtually indistinguishable in perfor- 
mance. Traveling at 75 mph—with the 
radar gun hidden behind a hill—GUL 
gave 67 seconds of warning time on X 
band. Escort gave 65. GUL provided 28 
seconds on K band. Escort gave 29. 

The other superheterodynes tested 
—Whistler, Super Snooper and Fox— 
finished far behind the leaders. They 
averaged 25 seconds less warning time 
on X. And 20 seconds less on K. 

GUL and Escort emerged from the test 
clearly in a league of their own. 
Own the best. And hide it. 

GUL offers you an important option 
that Escort doesn't: total concealment. 
The GUL Remote Model (pictured above 
right) installs under your hood in about 
an hour, using ordinary tools. It can be 
permanently wired to your car battery 
or plugged into your cigarette lighter. 
Its rugged diecast aluminum case is 
sealed against moisture and heat. Its 
remote warning panel (2 X 1") can be 
placed on visor or dash—neatly out oí 
sight. 

For easiest, most portable installation 
(or for two cars), the $229 dash model 
(left) conceals easily under a Kleenex 
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*uperheterodyne ' 


Under-the-hood model. 


POLICE RADA ШИШ box and saves you $70. With 


its rugged cast aluminum case (rather 
than plastic) it operates normally at 
extreme temperatures—írom 4° below 
zero to 176° above. Attaches quickly 
to your dash with Velcro™, and plugs 
into cigarette lighter. 

Both models measure 4 X 3 X 4” 
and come with full instructions and one 
year warranty. 

Road test the new GUL for yourself. 
If you don't agree it's the strongest coun- 
ter intelligence you can own, simply 
return it within 30 days for a prompt 
and courteous refund. 

Call us now, toll free. Protect 
yourself with the newest, most 
sophisticated radar technology on the 
road today. 


. free numbers. Order product 

© #GU623 for the GUL under-the-hood 
¦ model: $299. Order #60622 for 

= GUL dashboard model: $229. Or 

= send a check for the specified 

| amount plus $4.50 delivery. Add 6% 
8 sales tax in CA. And please mention 
. this magazine. 


| [n California 800 622-0733 
In Alaska and Hawaii ЗОО 227-3826 


THE SHARPER IMAGE" 


755 Davis Street Dept. 8403 
San Francisco, СА 94111 
© |982 The Sharper Image 


For a year's subscription to our catalog of innovative products, send a dollar with your address. 


THROUGH THE VIEWFINDER 


By EVERETT H. ORTNER 


a 


Pera 


Flash every time 


On the proposition that flash rarely harms 
a photograph and almost always helps, 
three out of the four models in Kodak's 
brand-new line of instant cameras—Koda- 
matics, they're called—have electronic 
flash that pops every time you take а pic- 
ture. Most of us tend to use flash only in 
the dark-typically, indoors at night. 
That's wrong. Flash is every bit as useful 
outdoors, and particularly in bright sun- 
light, to even the contrast between deep 
shadow and bright sunlight. It also bright- 
ens colors and puts details, that might 
otherwise disappear, in shadows. 

The three cameras are also energy con- 
serving: Thyristorized circuitry not only 
turns off the flash at precisely the right 
moment for a correct exposure, but pre- 
vents excessive power from being dis- 
charged when the flash is fired. (The 
excess capacitor power is not dumped, as 
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it would be in an unthyristorized automat- 
ic flash.) All three (they're the upper ones 
in the lower photo) fold flat for carrying or 
storage. Pull up the lens section, as in the 
top photo, and the flash is automatically 
activated, ready for use. А manual over- 
ride permits you to fire the cameras with- 
out flash. 

At the top of the Kodamatic line is the 
980L, which also offers automatic focus- 
ing. This system is 
built around an in- 
frared light-sens- 
ing rangefinder. 
When you press 
the shutter release, 
the camera emits 
an IR beam that, 
reflected back off 
the subject, en- 
ables the camera to 
calculate the dis- 
tance and move 


the lens into focus. An aperture blade with 
openings (f/11, f/16, and f/27) along with 
shutter speeds of Za to viso second give 
this model a large range of exposure pos- 
sibilities. | 

The top-of-the-line 980L lists for $115. 
The 970L, without automatic focusing but 
with a two-position lens that lets you take 
close-ups, is $93. The simpler model 960 
is $78. And the Champ (center, lower pho- 
to), which doesn't fold or flash and resem- 
bles the old Colorburst cameras, now 
gone, is $30. 

All take the new Kodamatic film, which 
is faster than the old film (ASA 320 vs. 
160). You can use the old film in the new 
cameras in an emergency, but it's not rec- 
ommended. 


Serious bag 


The Kiwi people call their CB-400 camera 
bag (photo at top) "the serious working 
bag." It's for the serious photographer 
who needs a bag capable of holding a seri- 
ous amount of gear for a serious day's 
shooting. Among its features: light weight 
(2v2 Ibs.); an organizer insert, with Velcro 
attachments, that enables you to design 
the padded interior to fit your gear and 
needs; end-cap zippered pockets for film 
and accessories; and a tough, waterproof 
nylon exterior. List price: $80. 


Tripod/clamp pod 


You can clamp it to a car window or any 
panel up to 5^sinch thick. You can open its 
three legs for table-top duty or snug it 
against your body as a chest pod. You can 
attach it, with camera, to your tripod, and 
mount a flash unit in its accessory shoe. 
Or...But you figure out other uses for the 
Multi-Pod. Its legs are flat steel bars tipped 
with rubber. It stands 5'5 inches high. And 
it can be locked almost flat. Spiratone Inc. 
(135-06 Northern Blvd., Flushing, N.Y. 
11354) mail-orders it for $19.95. "B 


Picture this . . . you're in the living room 
and the phone rings. The call is for you but 
its impossible to talk because the kids are 
playing and the T.V. is blasting. What do 
you do? You lay down the phone and rush 
to the bedroom for privacy. If only you 
didn't have to depend on someone else to 
hang up the other extension. 

Wouldn't it be great if you could place 


the call on hold and not have to worry about |; 3x 


hanging up the extension? 

This problem never happens at the 
office. Why? Because you have expensive 
telephone equipment that permits you to 
put your call on hold. And you can't have 
that convenience at home because the cost 


is prohibitive. But wait, there's a new break- 


through product. WE HAVE IT! 
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HOME PHONE CONVENIENCE BREAKTHROUGH 


We have the only telephone holding 
system that connects to your telephone 
line instead of the telephone itself. 

Just plug it in. That's all! No installa- 
ton is necessary. The Universal Hold™ 
plugs into any electrical outlet and nearby 
telephone jack. By flashing the switchhook 
twice, you have now placed the call on hold. 
A short series of tones indicates that the 
hold function has been activated and you 
are now able to hang up the receiver and 
resume your call at any extension. 


WORKS GREAT WITH ANY SINGLE 
LINE PHONE 


That's right, the new GTI Universal Hold™ 
system works with: 

1) ANY BRAND (Bell System, ITT, GTE, 

etc.) and 

2) ANY STYLE (Trimline, Princess, 

cordless, wall, etc.) 

You only need ONE Universal Hold™ sys- 
tem to provide hold service for all the tele- 
phone extensions throughout the house. 

The GTI Universal Hold™ system will not 
interfere with your phone service in any 
way. Absolutely not. In fact, it is compatible 
with all custom calling services (call wait- 
ing, three way calling, etc.). 


“BUT | ONLY HAVE ONE PHONE!" 

That's okay because the Universal Hold™ 
still provides a hold function. So, even if you 
only have one phone but have multiple 
phone jacks; after placing the call on hold, 
the phone can then be unplugged from one 
jack, and plugged back in at another loca- 
tion for you to resume your call. 

NOTE: The Universal Hold™ is equipped 
with a six minute safety reset. In the event 
you place a call on hold and forget to re- 
sume your conversation, the Universal 
Hold™ will automatically disengage after 
six minutes to clear your line for incoming 
calls. 

GTI Corporation, the manufacturer, has 
already received UL and FCC approval. 

GTI is not General Telephone and Elec- 
tronics Company (GTE) nor is it AT&T. 
GTI started out in the electronics business 
25 years ago and has grown up with the 
electronics industry. We are an indepen- 
dent publicly held corporation listed on the 
American Stock Exchange. During that 
period of time, we have manufactured over 
100 billion parts for such industry leaders 
as IBM, Hewlett-Packard, and Motorola. All 
of that experience has gone into our new 
call holding system. As a result, it's as re- 
liable as your phone. 


IS OUR SYSTEM EXPENSIVE? 
COMPARE THE COSTS TOTAL COST 
INITIAL COST MONTHLYCHARGE 1 YEAR 5 YEARS 
GTI SYSTEM $49.95 0- $49.95 $49.95 
AT&T SYSTEM $185.00 50.35 $29720 $74600 


FREE TRIAL OFFER! 

Because we are so convinced that once 
you have tried GTI's call holding system 
(Universal Hold™) you will want to keep it, 
we are offering a 90-day free trial period. 
Order it. Try it for 90 days. If for any reason 
you are not completely satisfied with the 
system, return it to us and we will refund 

ur entire purchase price, including the 
?3.50 postage and handling charge—no 
questions asked. We are so certain of its re- 
liability that we are able to offer an uncondi- 
tional two year guarantee. If at any time 
within two years from the date of purchase 
your Universal Hold™ system fails, we will 
replace the system free of charge. 


ORDER NOW 

To order your Universal Hold™ send your 
check or money order for $49.95, plus 
$3.50 postage and handling, to GTI Corpor- 
ation - Dept. PS482, 10060 Willow Creek 
Road, San Diego, California 92131-1699 
(sorry, no COD's). Califomia residents 
must add 65 sales tax. 

MasterCard or Visa credit card holders 
may call our toll free number any time: 1- 
800-854-1521, in California dial 1-800- 
542-6247 —ask for Dept. P5482. 


GTi Corporation 


EAGLE DIVISION 


GTI 
e 


FCC Registration *BIU9CF-68443-OT-N 
Patents Pending UL Listed 747Z 
©1982 GTI Corporation 


applied, has a cellular structure, visible in 
the photo. 
The coating consists of a layer of alumi- 


SCIENCE NI-WSH ONT num three-millionths of an inch thick, fol- 
| | | | lowed by a protective layer ої magnesium 
fluoride one-millionth of an inch thick. A 
human hair is 1,000 times thicker than the 
two layers combined. The coating was 
applied in a stainless-steel vacuum cham- 
By ARTHUR FISHER ber, largest of its kind in the world, accord- 
= ing to John Kurdock, assistant director of 
optical development for Perkin-Elmer's 
Optical Technology Division. The cham- 
ber contained only one ten-thousandth as 
much air as the vacuum chambers in 
which the largest Earth-based telescope 
mirrors have been coated and tested. Nine 
computers controlled the carefully se- 
quenced deposition of the layers. 

When the 12-ton unmanned Space Tele- 
scope is completed and launched into 
orbit (now scheduled for early 1985), it will 
enable astronomers to study celestial 
objects 50 times dimmer than the faintest 
yet detected, and will penetrate as far as 
14 billion light-years into space [PS, Oct. 
'81]. 


Synthetic blood vessels 


After 15 years of intensive research, a 
team of polymer scientists at the Univer- 
sity of Utah believes it has cleared the way 
for the use of artificial-blood-vessel im- 
plants in human beings. 

The vessels are extremely narrow 
tubes—less than six millimeters in diame- 
ter, or about the size of a thin lead pencil— 


ERO. e x ing i made from polyurethane, a polymer. 
m ы" N ine — тели (Polymers have very-long-chain mole- 
p" "M 4 Ma cules.) They could contribute greatly to 

' «v puer, y | the successful use of heart-bypass opera- 


tions, in which surgeons replace а 
patient's damaged or blocked coronary 
Continued 


Unmanned Shuttle assist want —  ——— — Uv cte се ЦУ "О >: کا‎ 


Engineers at Boeing Aerospace Company 
are studying a concept for a new, > P ed à | 
unmanned launch vehicle that would bor- = “* ` F- a 7" E ie male “ЖЕ 
row the Space Shuttle's recoverable com- | | , килиш EC" лел MON 
ponents and complement the Shuttle in a Vies bein cad 
possible "mixed fleet" operation. The 
SRB-X, shown in the artist's concept 
above, would use the Shuttle's solid rock- 
et boosters but not its orbiter or external 
fuel tank. It could be used to deliver pay- 
loads into orbit when space was not 
immediately available on the Shuttle. Var- 
ious options are being considered: The 
three-rocket version in the drawing could 
carry 65,000 pounds of cargo into low 
Earth orbit, about 150 miles above Earth. 
The payload would be located at the top of 
the center rocket. After it had been 
inserted into orbit, the solid rocket boost- 
ers would fall back to Earth to be used 
again. 
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Space mirror 


The 94-inch primary mirror for NASA's 
Space Telescope has been successfully 
coated with a special reflective surface by 
optical engineers at Perkin-Elmer Corpo- 
ration. The mirror, which is shown at right 
being cleaned before the coating was 
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SAVE $300 


on 16-HP Garden Tractor (#25372) 


$1699" 


Single lever controls VARI-DRIVE* 
to allow ground speed changes for 
efficient job handling. Many optional 
attachments available, such as work- 
saving 44-in. mower deck. 


FEATURES: 

e Twin cylinder, horizontal-shaft “in-line” 
mounted engine for smooth, dépendalils 
power. 

e Adjustable VARI-DRIVE* in З forward 
speed ranges, one reverse. 

e Master Lift Lever raises or lowers any front, 
mid or rear mounted attachment. 

° |gnition key electric start. 

e Automotive type steering and differential 
for easy handling and maximum control. 

e Adjustable, spring mounted hi-back seat. 

"Registered Trademark of Emerson Electric Co. 


YOUR 
CHOICE 
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SAVE $100 
on 8-HP Riding Mower 
(Mower only) 


Hear- mounied electric start engine. = 
in. single blade mower deck “floats” t 
help stop scalping. Five forward anda 
plus reverse. Combination clutch/brake 
pedal for quick stops, easy gear 
changes. (#25612) 


Self-bagger catcher (#26932) avail- 
able at everyday low price of $199.99 


10-HP Lawn Tractor 
(everyday low price) 
Key lock electric start engine. 36-in. 
“floating” twin blade mower deck. 3 
forward speeds, 1 reverse. Automotive 
type steering and differential for easy 
handling and maximum control. 
(#25541) 

Most items at reduced prices. 

SALE DATES: APRIL 4-17 


CRAFTSMA 
YARD SALE. 


OPTIONAL GARDEN TRACTOR ATTACHMENTS 


Mowing deck Plow Disc harrow Tiller 
OPTIONAL LAWN AND GARDEN TRACTOR ATTACHMENTS 
Sweeper 4-cu.ft.cart Snow blade 


Spreader/seeder 


oy 

"SAVE 50% 
on 11% gauge galvanized steel Chain 
Link Fencing Fabric when you buy 
Armadillo* posts, top rails and fittings 
at Sears everyday low price. 
Tough and beautiful Armadillo fence 
framework is triple coated to help fight off 
rust, corrosion and weather. 36, 42, 48, 60, 
and 72-in. heights available. (#9002) 


Minimum savings nationally. 

Prices and dates apply only to the continental 
United States. 

Available at most Sears retail stores. 


You can count on 


t Sears, Hoebuck and Co. 1982 ; 


HIGH ENERGY BILLS? 


BLOW *EM 
AWAY! 


WITH EASY TO 
INSTALL HOME 
V ПОМ 


Remove hot indoor air from 
throughout the house and 
replace it with cooler air from 
outdoors at one-third the cost 
of air conditioning with an E-Z 
Breeze™ whole house fan. 
Quick and simple to install and 
maintenance free. Take it E-Z 
this summer! 


A simple, inexpensive method 
to ease your air conditioner's 
workload is to vent your attic with 
a breeze-powered Whirlybird™ 
turbine. Easy to install and cost- 
free to operate, the Whirlybird™ 
Is powered by even slight 
breezes, sucking hot air out of 
the attic as it turns. 


THE 1982 
Р WORLD'S FAIR. & 
j. P 
d 
Vie тем 


This exclusive World's 
Fair trademark will 
appear on all 
Lomanco's ads 
for 1982. 


~ the beston the house 


E РО Box 519 
Jacksonville, Arkansas 
T2076 / 501-982-6511 
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Science newsfront 


[Continued] 
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artery or arteries with a section of either of 
two large veins, the saphenous veins, 
which lie near the skin of the leg. Some 
patients complain that the removal of the 
leg vein is actually more troublesome 
than the heart bypass itself. The proce- 
dure also extends the time needed to per- 
form the surgery, to as long as six hours. 
Moreover, some patients—10 to 25 per- 
cent—simply do not have saphenous 
veins of the right size or in good enough 
condition to qualify. So artificial vessels 
seem like a natural solution. 

The main stumbling block, however, 
has been the problem of clotting in the 
narrow tubes. Dr. Donald J. Lyman, who 
heads the Utah team, reports that the 
problem was overcome by highly sophis- 
ticated basic research on the polymer 
material. Not only did the researchers 
have to develop the correct molecular 
structure for the implants—they also had 
to match the elastic properties of natural 


blood vessels. The present tubes both 
match the inner lining of the real thing and 
bend and pulsate in response to changing 
blood flow. Dogs that have had the 
implants for almost three years are doing 
well. 

Dr. Lyman's group is applying to the 
Federal Food and Drug Administration for 
approval to use the implants in humans; a 
number of heart patients have already vol- 
unteered. Dr. Lyman notes that an esti- 
mated 300,000 patients per year can ben- 
efit from the artificial blood vessels, which 
could be used in treating peripheral vas- 
cular disease, as well. 


Flexible fire screen 


The dramatic photo at left shows the prop- 
erties of a new fire-protection system 
developed in England by Blevex Limited. 
Called the Blevex Firescreen, it is made of 
expanded aluminum-foil mesh coated 
with a special paint that will blister and 
swell but not burn. When subjected to 
temperatures higher than 120 degrees C, 
the paint swells to fill the interstices in the 
foil mesh with a charred substance that is 
a good thermal barrier. Tests conducted 
by Britain's Health and Safety Executive 
have proved that the material can reduce 
heat transmission into storage vessels by 
as much as 95 percent. It is flexible, light- 
weight, easily cut, and can be used in as 
many layers as needed depending on the 
degree of protection required. 


Magma power 


Drillers at Kilauea Iki Lava Lake in Hawaii 
managed for the first time to penetrate a 
molten body hotter than 1,000 degrees C, 
recover a complete core, and maintain an 
open hole so experiments could continue 
in molten rock. The successful test, con- 
ducted by Sandia National Laboratories, 
together with earlier research, has con- 
vinced experts that it is scientifically feasi- 
ble to extract thermal energy directly from 
magma- molten rock—that lies within 10 
kilometers of the surface. The U.S. Geo- 
logical Survey has estimated that such 
formations within the continental U.S. 
(primarily in the West) contain 800 to 
8,000 times as much energy as the nation 
consumes annually. Sandia has managed 
the Department of Energy's Magma En- 
ergy Research Project since 1975. 


Novel thyristor 


This silicon wafer with the atomic design 
(photo, bottom left) is a new experimental 
thyristor, developed at General Electric 
Research and Development Center, that 
could significantly lower the operating 
costs of high-voltage direct-current 
(HVDC) power transmission lines being 
built in the U.S. and abroad. Thyristors are 
semiconductor devices that can switch 
and control large amounts of electric pow- 
er in a few millionths of a second. The new 
thyristor is actuated by weak pulses of 
light carried over optical fibers, rather 
than by electrical currents. 


BEATS THESE EPA 
MILEAGE RATINGS 
IN FULL-SIZE 


IT'S A FACT, BASED ON FULL-SIZE 
PICKUP FUEL ECONOMY ESTI- 
MATES REPORTED BY THE EPA. 
AND THE NEW 6.2 LITER DIESEL 
MAKES IT POSSIBLE. It's available 
in full-size Chevy Pickups, Subur- 
bans and 4WD Blazers, and its de- 
signed specifically for trucks. This 
optional V8 is built to deliver the 
kind of raw power you need, without 
sacrificing economy. In fact, the new 
6.2 Liter Diesel is so powerful that 
a properly equipped full-size 82 
Diesel Pickup or Suburban can haul 
as much as 13,500 Ibs., including 
itself, trailer, passengers, cargo and 
equipment. 


PICKUPS. 


EST. HWY. EPA EST wegem- 


And the 6.2 Diesel offers some 


very impressive mileage ratings: 


PICKUP SUBURBAN BLAZER 
2WD 31 23 3020 - - 
HAY MPO ITY HAY MPG GITY 


4WD 29 [22] 26/18) 28 20 

EST. EPA EST EST EPAEST EST EPA EST 
HUY. МРОТ HWY MPG:GITY.. HWY MPG (CITY 
Use estimated MPG for compari- 
sons. Your mileage may differ depend- 
ing on speed, distance, weather. 
Mileage will be less in heavy city 
traffic. Actual highway mileage lower. 
Some Chevrolet trucks are equipped 
with engines produced by other GM 
divisions, subsidiaries, or affiliated 


ШЕ Qmm 


companies worldwide. See your 
dealer for details. 

The new 6.2 Liter Diesel. Its 379 
cubic inches of tough-towing, big- 
hauling, hardworking, fuel-sipping 
power. Our nearest sales competitor 
offers nothing like it at all. And where 
economy ina full-size pickup is con- 
cerned, there's not a power on earth 
that beats It. 


| GEA та es 


CHEVY IS THE POWER 
IN TRUCKS. 


With Elmer's Carpenter's Wood Glue, 
building li ha pro can be child's play. 


Even do-it-yourselfers can doit Grabs instantly Aligns easily 
like pros with Elmer's? Carpenters a 
Wood Glue. 
Specially made to penetrate 
both hard and soft woods, it 
grabs instantly, yet you can | 
. still realign the joint before В | 
it sets. After drying, it forms a bond that's even stronger tt than 
the wood itself. 
Elmer's Carpenter's Wood Glue is also paint- Ar ۳ 
able, resistant to gumming when sanding. Р Ali | | 


And its solvent-free, non-toxic" formula quickly f 
washes off with water. 

To help make mending and mak- 
ing things like a pro...child's play. | 

For plans for making i 
these beautiful wooden ' "AA M d 
toys—the antique car and @ V 
biplane shown and а 
paddle-driven steamboat 
—send $3 to Elmer's, Dept. A, | 
vr Box 2383, Van Nuys, 


2 ^7 Elmer's. When 
results count. 


© Borden Inc. 1982 "аѕ detined by Federal Hazardous Substances Act 
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Animal 
heartline 

for quick diagnosis 
of sick pets 
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No, the dog is not a guinea pig. Instead 
of testing the safety of a new medical 
device designed for people, the dog is 
using a device already tested by 
humans. The device? A simple trans- 
mitter attached to electrodes. 

Pacemaker users routinely use the 
transmitter to send their heart 
rhythms, via phone lines, to a medical 
center for diagnosis. 

The same instrument (under the 
phone in the photo) now can send the 
sounds of a sick pet's heart to the Car- 
diopet Center in Brooklyn, N.Y. 
There, an electrocardiogram is made 
and analyzed by experienced techni- 
cians, who diagnose the pet's problem 
and propose treatment. Often they 
suggest—you guessed it—a pacemak- 
er.—S. Renner-Smith 
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Today, people are ыы mona of the” 
products they buy. More quality. More value. Mo 
dependability. It's. a tough order to fill. Pe | 
Ariens has been'successfully meéting-theSe 
demands for years with the line Ко 


T tractors that has earned a reputatioriz 
Ё: the industry's standard of excelle 

+ People depend iens tractors to takgon't 
t tough jobs. And with an extensive line 

Im P a | | able attachments | t includes everythi 
¥ ETE +" mower decks fo Eno: Thros to garden tillers, s tractors meet that". 


l4 hallenge every day, all over the world. 
riens tractors are carefully designed and V eered to perform for y 
TMt Atiens, product dependability is top. priority. E very Ariens tractor is built” Seat? 
К with heavy duty frames and axles. And Ariens rugged tractor An is Г x. 
> handsomely styled and built to withstand the tough bumps and jolts that. Ж 
‚ ` come @ith season after season of hardwork. . i 
Your АЙепѕ Garden Tractor may not last as long as the mighty redwood 4 
trees of California. But with proper cate and maintenance, it will go a ong ea 
. way toward filling your tall order for product кө for years œ= 
‚ to come. 
et м your Ariens dealer and. the complete line of Ariens Garden x 
factors today.. | 
For literature on Ariens ; 
Ryan Street, Sani 


: write: Ariens Company, 655 West _ è 
' ! 
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New Kool Lights Pea, | New Kool Ultra 

There's only one NL One ultra has 
low ‘tar’ with taste that outplays 
a sensation | them all. 

this refreshing. New Kool Ultra. 

Kool Lights. Even at 2 mg., you 

The taste doesnt get the refreshing 
miss a beat. | sensation of Kool. 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. Ultra Kings, 2 mg. "tar", 0.3 mg. nicotine; Lights Kings, 
9 mg. "tar", 0 .8 mg. nicotine av. per cigarette by ЕТС method. ©1981 B&WTCo 


Dual-height benches can be used at nor- 
mal bench height like the Craftsman on 


They clamp, they support, 
they even fold up when 
you don't need them 


By A. J. HAND 


If the portable workbench lives up to 
its potential, it will be where you need 
it most, helping out with almost every 
job you tackle around the home. Oth- 
erwise, it could spend its entire life 
hanging on the wall. 

After testing a few of these benches, 
I'm happy to report they live up to 
their potential. And a stable of new 
accessories makes them even more 
useful. In fact, if you add a few simple 
modifications and accessories that I 
developed while testing these tools, 
you'll find they qualify as genuine 
over-achievers. 


in every shop 


the left, or lowered to sawhorse height - 


like the Workmate on the right. These 


The benches I checked out were: 

® The Dual 29-in. Workmate by 
Black & Decker, plus an exact dupli- 
cate sold by Sears under the Crafts- 
man name. 

€ Wen's All Bench, another 29-inch 
model. 

e Hirsh's Foldaway Workshop, a 
more elaborate folding bench. 

€ And finally, Black & Decker's 
new Drop Leaf bench, smallest of the 
little benches. 

The 29-inchers are successful exam- 
ples of the compromises involved in 
designing a compact bench. While 
they are light and compact enough for 
easy storage and portability, they are 
also large enough to handle full-size 
jobs and heavy enough to have guts. 
You can take them to the job, set them 
up in seconds, and use them with con- 
fidence. They'll hold work of almost 


identical benches sell for about $90, but 
may be discounted. 


any shape, either between their jaws 
or between their swiveling plastic 
pegs. When the job is done, they fold 
up neatly and store away until next 
time. 

Besides serving as both bench and 
vise, these tools also make good 
clamps. They're especially useful 
when edge-gluing two or more boards 
together. 


Wall-mounted bench 


Hirsh's Foldaway Workshop is not a 
portable bench: It's designed to be per- 
manently mounted on your workshop 
or garage wall where its 20-by-36-in. 
bench and integral woodworking vise 
can swing down for business. The 
tool's strong suit is security: the lock- 
able cabinet offers plenty of space for 
tool storage on its perfboard door pan- 

Continued 
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el. The Foldaway Workshop can be 
installed with right- or left-hand door 
opening. 

The little Drop Leaf Workmate is 
really too small to see much duty as a 
bench, and, strictly speaking, it's not 
really portable. Even so, I found it sur- 
prisingly useful. It really serves best 
as a vise, mounted at the end of a per- 
manent workbench and level with its 
top. When you don't need it, it folds 
down out of the way. When you do, it 
flips up and locks into position. 
Despite its small size, it has the same 
maximum clamping capacity as its 
larger brothers. 

Like the larger tools, this one has 
horizontal and vertical V-grooves cut 
into its jaws so it can grip pipe, tubing, 
and other round stock. The Drop Leaf 
Workmate can also be used with most 
of the new accessories we'll be looking 
at next. 


Bench accessories 


Saw and miter guide. This attach- 
ment, plus the three others following, 
are offered by both Black & Decker 
and Sears, though there's no reason 
why they couldn't be used with the 
Wen and Hirsh benches. The saw and 
miter guide is an extruded aluminum 
track system that clamps between the 
jaws of your bench to guide your por- 
table circular saw when making cross- 
cuts and miters. When crosscutting it 
will take boards up to 17 inches wide, 
and when mitering at 30 degrees it 
will handle 734-inch stock. Maximum 
work-piece thickness is 27$ inches. To 
guide your miters the tool has a piv- 
oting protractor arm, marked in five- 
degree increments from 30 to 90 
degrees. 

The guide has two strong suits. 
First, since your saw is mounted in its 
normal attitude—blade down—this is 
a safe tool, unlike setups that mount 
your saw under a table with the blade 
exposed. Second, it greatly speeds 
your work, especially if you are mak- 
ing a series of multiple cuts. You just 
set the protractor arm, slide your work 
in under the track, align your cut with 
the line-of-cut marker on your saw, 
and make your cut. 

Accuracy? Good, but not perfect. 
The sliding track sections are a little 
loose, so the saw can wobble a bit from 
side to side. You can minimize this 
problem by pressing the saw toward 
the left edge ofthe track, just as if you 
were sliding it against a fence-type 
guide. The track also tends to flex up 
and down if you lean on the saw, and 
that can affect accuracy, too, until you 
develop the habit of using a light 
touch. Price for the guide is about 
$35. 

Router and shaper guide. This is a 
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All Bench's four-position legs adjust indi- 
vidually for variable bench height and 
angle. All Vise (included) can be used with 
chocks to hold up to 27'»-in. work pieces. 
Price of the model 4500 bench: $80. 


Drop Leaf Workmate, mounted at the end 
of a stationary bench, will let you hold 
stock as long as your bench. Drop Leaf can 


clever router mount and work fence 
that—like the miter guide—clamps 
between the jaws of your bench. It will 
accept any router with a base six 
inches or less in diameter, and with 
three equally spaced mounting 
screws. Unlike those little shaper 
tables that take a router mounted bit 
up, this tool keeps the cutter bit com- 
pletely covered. The price you pay for 
this safety factor is the inability to 
work stock any thicker than 1% 
inches. Otherwise, the router guide is 
accurate, easy to adjust, and easy to 
use. It costs about $20. 


Hirsh's wall-mounted Foldaway Work- 
shop has a drop-down bench that clamps 
work pieces with extension bars. Cabinet 
is 50 by 24 by seven in. closed; $190. 
Optional 21-in. cabinet (shown), $52. 


also mount on wall studs, folds down out 


of the way when not in use (inset). Tool's 
16-in. vise jaws open to 51% In. 


Clamp attachments. These two fast- 
acting clamps fit into the peg holes in 
your bench top and can be used for 
clamping glue joints, or to hold stock 
that is too large to be clamped by the 
bench itself. (You'll need to drill %4- 
inch-dia. holes in the Hirsh bench to 
use them.) They can handle stock up 
to 33 inches thick, pivot 360 degrees 
in their mounts, and are especially 
useful with the oversize table shown 
in the sketch. Price: about $15 a 
pair. 

Drill guide. This simple rig will 

Continued 


CANADA AT ITS BES 


Light. Smooth. Imported Canadian Mist? 
The whisky that's becoming America's favorite Canadian. 


aff SEEGERS | oe, Д 
Sha € some ОНИ. 


T IMPORTED BY B-F SPIRITS LTD.. МҮ, N.Y. CANADIAN WHISKY — A BLEND. 80 PROOF. © 1980. 
Photographed at Medicine Lake. Jasper. Canada 
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HIZDAN HOTAR 


c 1981 NMC-L.S. A. 


| а | 
compact ' Product of NISSAN 


3/4" PLYWOOD 
FACED WITH 1/16" 
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Bench accessories you can make: Extra- 
large rear jaw for portable benches (above 
right) increases table size, expands clamp- 
ing capacity six in. to a maximum of 18 in. 
Screw it in place of stock rear jaw. You can 
make one even larger than this if desired. 
Oversize table (above left) is easy to make. 
You mountit in place by clamping the 2x3 
between bench jaws. Drill 34-in. holes 
through table as needed for use with 
accessory clamps. Add extra weight to the 
bench as shown below for better stability 
when using this accessory. 


Saw guide has sliding track Router gu 
and pivoting protractor armto jaws of bench and turns your 
help ensure fast, accurate cuts router into a shaper. Unit is 
with your circular saw. sturdy, easy to use. 


LAMINATE | 


Drill guide, mounted in bench  Swiveling plastic pegs give 
jaws, is used with accessory you a grip on odd-shaped 
clamps, which hold work that work. Pad their faces with rub- 
won't fit in bench's vise. ber to prevent marring. | 


ide clamps between 


take just about any 14- or *%-inch drill 
made. Clamp it in your bench and it 
will help guide your drill at any angle 
from zero to 90 degrees. It has a pair of 
built-in spirit levels to help you get 
accurate work at those two angles, 
plus an adjustable depth stop. Besides 
serving as a "mini drill press," it also 
makes a good drill mount when you're 
working with grinding and buffing 
wheels. Price is about $18. 


DIY improvements 


In addition to these accessories, 
there are four other ways you can 
improve the portable benches: 

€ The plastic swiveling clamp pegs 
are hard and can mar your work. And 
their faces are slick, so your work 
tends to pop loose now and then. You 
can solve both these problems by con- 
tact-cementing rubber pads cut from 
an inner tube to the peg faces. 

@ The portable benches are heavy 
and sturdy enough for most work, but 
they may skid around a bit if you're 
doing heavy planing or the like. Solve 
this by slipping a plywood shelf into 
the frame. On this shelf you can place 
a 50-pound bag of sand or gravel (see 
photo at left). 

€ When you're using the bench аз а 
wide clamp, the maximum capacity 
between swivel pegs is just 12 inches. 
That’s not enough for gluing up wide 
stock. You can easily extend this 
capacity by making an oversize rear 


jaw, as shown in the drawing. 


© The bench top is rather small (29 


by 10 inches) for some jobs. You can 


make an accessory top like the one 
shown that clamps in place between 


the vise jaws. Note: Since this top 
overhangs the legs, it can be slightly 
unstable. The size shown is about as 


large as you can go and still maintain 
a stable bench. It’s best used with a 
sandbag on the lower shelf for maxi- 
mum stability. 05] 


MANUFACTURERS' ADDRESSES 


Black & Decker, 3012 Highwood Blvd., Raleigh NC 
27625; The Hirsh Co., 8051 Central Park Ave., Skokie IL 
60076; Sears Roebuck and Co., Sears Tower, Chicago IL 
60684; Wen Products, Inc., 5810 Northwest Hwy., Chi- 
cago IL 60631. 
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Water-based 


floor finish 


speeds drying and cleanup 


It looks—and wears—like polyure- 
thane. But Aqua Fabulon goes on eas- 
ier and dries faster, claims its maker 
(Pierce and Stevens Chemical Corp., 
Box 1092, Buffalo, N.Y. 14240). It's 


T 
тат 


3oy 


the Old Timer. 


also claimed to be practically odorless 
and to have a unique, built-in drying 
indicator. Because it's water based 
(with acrylic resins), it cleans up eas- 
ily, without mess. 


This beautiful 2 
blade Wrangler 
makes a great trav- 

eling companion. 
The high carbon 
Schrade + Steel* 
blades are com- 
pletely rust resistant. 
Expertly made with 
over 100 hand opera- 
tions. Also available 


` with 3 blades. You're in good 
company with 
an Old Timer 


Write for your free Schrade Almanac fo Schrade Cutlery Corp... Ellenville, N.Y. 12428-0590. 
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I tested these claims recently, ap- 
plying Aqua Fabulon to a freshly 
sanded 18-by-25-ft. oak floor. My 
conclusions: The finish is not super 
simple to apply—if you follow the 
instructions as given. And it has a def- 
inite pervasive odor, though not near- 
ly as strong as polyurethane's smell. 

But the finish does dry quickly, pro- 
ducing a bright, clear gloss that's 
remained lustrous through two 
months of heavy wear and minimal 
maintenance. 

Following instructions, I applied 
Aqua Fabulon with a large paint pad 
("shake painter") fitted with a broom 
handle. This made for a one-step, 
stand-up operation—the pad slides 
right into corners and tight spots. 

But the pad also skips unless you 
draw it very slowly across the floor. 
And I was loath at first to scrub the 
pad back and forth over missed spots, 
since the instructions said to apply the 
coating with the grain. 

The instructions also specified that 
the coating should look "uniformly 
milky in color." This white color is the 
built-in drying indicator. When the 
finish turns clear, it's dry. 

The only way I could get that white 
color was to lay the finish on slowly 
and thickly. It took me almost two 
hours to apply the first coat. The job 
was so tedious I finally stopped aiming 
for an even milky color and began lay- 
ing down a fast, thin, almost clear 
coat. This coat did have a faint white 
cast that helped me spot the gaps 
before they dried. 

This second floor section looks much 
smoother than the area where I tried 
to get that "uniformly milky" color. 
And this part dried much faster. 

Though the first coat took longer to 
dry than the promised two hours, the 
second and third coats each dried in 
under two hours. Cleanup with plain 
water was as easy as promised. I 
waited 24 hours before moving furni- 
ture in—and have been enjoying the 
look of the floor ever since. Aqua Fab- 
ulon costs about $30 a gallon.—Susan 
Renner-Smith 


Two-tank system 


for solar-heated 
hot water 


What's so different about a two-tank 
system? Plenty—when the second 
tank acts as a reservoir for stored heat 
energy. In most solar hot-water sys- 
tems, a second tank simply stores 
backup hot water for domestic use. 
But the hot water in this 150-gallon 
energy-storage tank (see diagram) 
never flows to your taps. Instead it cir- 
culates in a closed loop between tank 
and solar collectors. 

Meanwhile, cold water from your 
house main flows through the heat- 
exchanger coils in the large sealed 
tank. The now-heated water flows 
back to your existing water heater (no 
need to replace it with a special tank 
as in many systems). 

Since cold water never mixes with 
solar-heated water in the sealed tank, 
the water doesn't stratify and lose 
energy as it does in other tanks. Hefty 
R-14 foam insulation also helps retain 
the heat energy. The giant tank stores 
so much energy, claims the maker 
(Sealed Air Corp., 3433 Arden Rd., 
Hayward, Calif. 94545), that it will 
heat your hot water during several 
days of cloudy weather. Only after a 
long sunless spell will your conven- 
tional water heater kick in. In the 
meantime it serves merely as a stor- 
age tank for domestic hot water. 

The system's solar collectors are 
also unique, says the company. Each 


SOLAR COLLECTORS 


RECIRCULATION 
PUMP 


STORAGE 
TANK 


5 — MÀ 


А galvanized-steel frame houses the one-piece thermoplastic 


panel is one piece of extruded thermo- 
plastic with oval water channels. The 
design permits the circulating water 
to contact more sun-heated surface 
than other collectors, it's claimed. 


collector panel (above). It's kept in place by guides at each end. 


Sealed Air Corp. says that it has 
four years of in-use test results to back 
up its claims. It offers a five-year war- 
ranty for the $2,500 system.— Susan 
Renner-Smith 


"They're easy to use 
„е last for а" 


"You can count оп DAP performance and quality just like professionals 
do. That's why DAP is the only brand | recommend." 
N Caulks. DAP gives you the widest 
selection . . . and DAP caulks last for 
=" mm years. For everything from weather- 
= } proofing around windows and doors 
V. | tosealing around tubs and tile. 
Fillers. Easy-to-use DAP spackling, 
glazing, putty and wood filler products 
are ideal for all your patch-up, 
seal-up, fix-up projects. 
Adhesives. DAP gives 
you more. Top quality, 
/ easy-to-use adhesives 
/ that assure stronger 
than nail-tight bonds 
when installing panel- 
ing, furring, molding, 
ı flooring and more. 


“Мо wonder DAP is the most 
trusted name іп caulks, fillers 


and adhesives.” D A DB 


с.1982 DAP Inc. DAP is a trademark of DAP Inc.. 
Home Products Division of Schering-Plough, Dayton, Ohio 45401. 


Out there. Just you апа the crew on 
whatever adventure you dream. 

Sightseeing. Exploring. Camping that remote 
beach you might only reach by water. 

Go ahead and dream. Then let your Mercury" 
dealer make it possible with your own boat and 
motor. For a lot less than you think. 

Mercury's been building dream machines for 
over 4O years. Innovating. Testing and re-testing. 
Perfecting the manufacture of our outboards. To 
keep them running wherever you're running. 

The lasting value of your Merc makes it a 
solid investment, too. Backed by a year; 
long warranty on parts and labor. 

Honored at over 6,000 dealers 
worldwide. 

Dream your adventures. 

All the way to your Mercury | 
dealer. He's the one who 
knows how to make 
dreams согпе true. 

Marine 


Mercury 
Fond du Lac, Wisconsin, | 
Canada, Australia, Belgium. 
Mexico ч 


ADVENTURES IN ALTERNATE ENERGY 


A bimonthly sampling of projects PS readers have 
devised to conserve or replace fossil fuels 


Yoked waterwheel- 


windmill 


powers a remote ranch 


All the modern comforts 
—almost—from a pair of 
home-built generators 


By TED LORD 


Declaring independence from the elec- 
tric company may be satisfying to the 
soul, but my experience with indepen- 
dent power systems tells me that they 
can be justified economically only 
when the utility wants an arm and a 
leg to bring power to a remote site. 

That was the problem my brother- 

in-law faced with his small ranch and 
orchard nestled in a canyon northeast 
of San Diego. But there was another 
way to go. This canyon serves as a nat- 
ural venturi for winds from the coast 
and a useful 125-ft. drop for a 10-gal- 
lon-per-minute water source—a rare 
combination of natural conditions. 
Neither the wind nor water was ade- 
quate to run a household, but by tap- 
ping both alternate-energy sources 
and yoking them, I created an inde- 
pendent power system for less cost 
than the $15,000 the utility quoted for 
bringing in power lines. 
' There's still not unlimited power, of 
course. In fact, my brother-in-law's 
few appliances and constant attention 
to their power draw may constitute a 
rather Spartan life style to readers 
used to all the luxuries. But he does 
have a television, electric refrigera- 
tor, and vacuum cleaner for the first 
time. And he gets special pleasure 
from his electric razor. When one's 
standard of living is raised rather 
than lowered by this sort of system, 
small luxuries are a big deal. 

It's a DC system, dictated by the 
small load and limited generating 
capacity. Power inverters capable of 
running large AC motors are costly, 
and they take a lot of power. We'd 
have had to run a backup generator 
almost constantly to keep the batter- 
ies charged, which would defeat the 


purpose of the system. Result: The 
lights, refrigerator, TV, and some oth- 
er appliances are 12- or 24-volt DC 
types. A low-power inverter can han- 
dle small AC motors like the vacuum 
cleaner's. Any larger AC appliances, 
such as a washing machine, are oper- 
ated off the backup propane generator. 
The backup is also used for charging 
the system batteries on dry, windless 
days, but most of the load is carried 
by the wind generator and Pelton 
wheel—both of which I designed my- 
self. The three-blade, 16-ft.-dia. wind 
machine drives two 12-volt alterna- 
Continued 


9] 220-VOLT 
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220-VOLTAC — 
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WIND L А 
GENERATOR 


TWO 12-VOLT 
BATTERY CHARGERS 


24-VOLT 
LIGHTS 


12-VOLT 
LIGHTS 


Multi-source power system is situated in a 


narrow canyon, with wind generator at 
top (author Lord is perched in tower), 
house and outbuildings halfway down, 
and Pelton wheel (inset) at bottom. Dual 
system is well balanced: Wind is steadier 


24-VOLT DC 500- 
WATT 30-GALLON 
ELECTRIC HOT- 
WATER HEATER 


== 


SENSOR | 


SURPLUS 
CURRENT 


24-VOLT 500-WATT Е 
INVERTER ETE 


SIX 12-VOLT 


ee) 12-VOL "i OUTLETS 


TWO AC FS 


ATOR 
EFRIGER TO OUTLETS | 


in summer, water in winter. Both genera- 
tors and auxiliary supply 24-V DC to bat- 
tery banks through control panel; output 
is from one or both banks, depending on 
load. Overcharge is prevented by sensor 
that switches input to water heater. 
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Yoked waterwheel-windmill 
[Continued] 


COME UP TO THE 
STANLEY LEVE 


Top Read feature 
allows easy viewing. 


tors, which are actuated at different 
speeds to make the most of available 
winds. The generator's maximum out- 
put, with the blades feathering at 30 
mph, is two kilowatts. 

I cast the 18 aluminum paddles for 
the Pelton wheel in a mold made from 
an old cast-iron paddle found on the 
property (an earlier owner had appar- 
ently tapped the same water source). 
They are bolted to a 14-in.-dia. steel 
wheel, which is driven by water (from 


"итү i HU a reservoir at the top of the hill) fall- 
Heavy-duty aluminum body y lus ing through 250 feet of pipe and a 
resists warp, set, chemicals, Po brass fire nozzle. The system is con- 


rust and corrosion. trolled by an electric valve, which is 
actuated either manually or automat- 
ically when the reservoir is full. After 
a time delay to allow the wheel to get 
up to speed, a pair of 12-volt alterna- 
tors comes on. The Pelton wheel's out- 
put is about 300 watts. 

Both generators feed a double bank 
of eight 220-amp-hour golf-cart bat- 
teries hooked in series/parallel to 
provide either 12- or 24-volt output. 
When there is an excess of electricity, 
a voltage sensor switches the load to a 
standard electric water heater (house 
water is otherwise heated by gas) to 
prevent overcharging. This eliminates 
the need for more cells that would 
be undercharged most of the time. 

In practice, my brother-in-law 
keeps a close watch on the batteries' 
state of charge, arranging his life 
around power availability. The sys- 
tem works well because he is interest- 
ed and involved in it. By contrast, I 
have since designed a system using 
solar voltaic cells for a rental property 
in Arizona. In that case, everything 
had to be completely automatic and 
fail-safe. 

Both systems demonstrate the eco- 
nomic sense of independent power sys- 
tems at remote home sites. To further 
pursue application of such systems, I 
recently moved my company (Hooper- 
in-Longjohns, Ltd., Box 61, Silver 
City, Nev. 89428) to Nevada, a state 
whose widely spaced homes and avail- 
able wind, sun, water, and geothermal 
steam make it ripe for this kind of 
development. 


=... Vial reads 360° around 
7 for maximum visibility. 


Fior easy E 


Super Doers are gaining a new 
level of satisfaction, with the help 
of Stanley. We have the precise 
level to match any job. Pocket 
levels. Torpedo levels. Every size 
and shape level from a two-inch 
utility to 78-inch professional : 
levels – апа everything in between. E 

Do your level best on your next project, with Pes — 
Stanley. The tools used by America’s Super Doers. 


(©) 1981, Stanley Tools, Division of The Stanley Works. Super Doers is a trademark of Stanley Tools 


Your idea may bring you $200 


Every other month, we present a project developed by a 
PS reader and pay the inventor $200. To enter, send us 
black-and-white glossies (one photo should show you 
demonstrating the device), plus a description and 
sketches. Include your name, address, and social-secu- 
rity number. No material can be returned unless you 
enclose a stamped, self-addressed envelope. 

Since space won't permit us to present projects in 
detail, we'll expect inventors to answer any reasonable 
query from readers, if it's accompanied by a stamped 
envelope. 

Mail entries to Energy Adventure, POPULAR SCI- 
ENCE, 380 Madison Ave., New York, N.Y. 10017. 
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DON'T BUY A MAGNAVISION 


JUST BECAUSE IT PLAYS MOVIES. 


Watch your favorite movie on Magnavision® 
and you'll hardly recognize it. 

Because Magnavision gives you a sharp, 
astonishingly clear picture—better than any 
VCR can deliver. And most discs are recorded 
in brilliant stereo sound as well, so you can 
hear your movie sound track the way it was 
meant to be heard...a whole new dimension in 
video/audio entertainment systems. 

But we didn’t develop Magnavision just for 
movies. 

Magnavision is a LaserVision player. 

And youll be able to do things with the 
LaserVision system that are impossible with 
other systems. 

It all starts with a laser beam: the heart of 
Magnavision. 

The laser beam picks up a picture from a 
special video disc (it’s about the same size as 
a long-playing record, but it’s made of tough 
aluminum plated acrylic). 

Nothing touches the disc except a tightly 
focused beam of light which reads the 0.4 
micrometer pit on the disc. So there’s nothing 
to wear out, and you can expect to see the 
Same sharp, clear picture time after time. 

Variable speed slow motion, jitter-free 
freeze-frame on any of the standard disc’s 
54,000 individual frames, and a “Rapid 
Search” button let you find just the place you 
| , Want, when you want it—in seconds. 


_ This advanced technology also gives you 
Toom-fil ing stereo. sound (you can play i it 


through your own stereo system—frequency 
response is 40 to 20,000 HZ + 3db). 

You can enjoy movies, shows and concerts 
(wait till you hear Olivia Newton-John's* new 
video Physical disc in stereo!). 

And the list grows longer every day. 

There are also more and more "interactive" 
laser discs available—that's where the fun 
begins. 

These are discs that let you participate, 
using the Magnavision wireless Infrared 
Remote Control. 

You can learn How to Watch Pro Football 
(and be quizzed afterwards); or try all the 
games and puzzles on the Grammy nominated 
The First National Кїйїзс'. 

You can go on art gallery tours and attend 
classical, pop or rock concerts. 

Don't know how to filet a flounder? Take 
the Master Cooking Course’ from Craig 
Claiborne and Pierre Franey. Just put your 
Magnavision into "Slow Motion" and they'll 
show you exactly how it's done. 

You can see it all on Magnavision right now. 

Just stop in at your nearest Magnavision 
Dealer, push the "PLAY" button, and step into 
the future. Jo find your nearest dealer, call 
toll-free 800-447-4700. 


© 1982 N.A.P CONSUMER ELECTRONICS CORP. 
А NORTH AMERICAN PHILIPS COMPANY 


"Divia Newton-John €. MCA  tOptical Programming Associates с 


MAGNAVISION — 


The brightest ideas in the world 
are here today. 


High-altitude 
simulator 

puts out rarefied air 
for sea-level training 


Would you like to improve your car- 
diovascular fitness? The PO, Aerobic 
Exerciser should help. The device 
mixes recycled air with fresh to sim- 
ulate the rarefied mix breathed at 
7,500 feet. 

How can a portable device simulate 


mountaintop air? The air exhaled by 
the runner (photo) flows through two 
backpack canisters that absorb car- 
bon dioxide. The cleansed air, with 
an oxygen content of 16 percent, is 
then mixed with outside air (21 per- 
cent oxygen) that the runner gulps 
through the mouthpiece. The mix sim- 
ulates the lower partial pressure of 
oxygen (РО) at high altitudes. 

This thin air puts stress on cardio- 
vascular and respiratory systems, in- 
creasing endurance faster than ordi- 
nary training, says InspirAir Corp. 
(2630 Townsgate Rd., Westlake, Calif. 
91361).—S. Renner-Smith 


How ToStand Out 
In A Crowd 
Of Imitators: 


With backpack air filters, the PO; exercis- 
er weighs four pounds. When exhausted, 
the carbon dioxide-absorbing granules 
change color to show replacement is 
needed. The $219 device will also help ski- 
ers and cyclists build endurance. 


BETHEORIGINAL 


... and the ORIGINAL in tongue and groove pliers 
is CHANNELLOCK. We invented this style of | 
plier. We improved it with patented undercut, 
cant slip adjustments. Improved it again with 
the patented stress resisting flange. Developed 
ten styles and sizes from 4 1/2" to 16". 
All of which is why tongue-'n-groovers by 
any other name can't match CHANNELLOCK, 
the original. Besure THAT trade name ison the pliers 
you buy. 


CHANNELLOCK, INC. • Meadville, Pennsylvania 16335 
Meet The Rest Of The Family. Send For Our Free Catalog 
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"Help me, Scotts! 
awaybeforemy (f ° 
eyes.” If you’re worried because ж 


your lawn is losing its nice 

green color, the first step to take is to sit 
down and relax. Your lawn may simply 
need a steady supply of nitrogen. 

Nitrogen restores your lawn's 
faded glory in 2 ways. It maintains 
a rich green, and it helps thicken 
your lawn. À steady supply of 
nitrogen on your lawn will 
help your problem fade away. 


w МЕ CONTROL OUR 
"4 NITROGEN. 
.. We make Turf 
Builder? fertilizer by 
a unique process 
we developed. It pro- 
vides a controlled 
release nitrogen that 
feeds your lawn for 
up to two steadily 
green months. And 
our nitrogen is safe, 
so it won't burn your 
lawn when other fertilizers will. 
In fact, if you use Turf Builder every 2 months, еч 
4 times a year, your lawn will grow its best. And 


you 11 11 grow accustomed to a thick, green lawn. CALL US WHEN YOUC CALL FOR HELP. 
People call us from all over the country with all 
kinds of questions about lawns. So don’t hesitate at 
all. Call our toll-free Hotline at 1-800-543-TURE* 
Our lawn experts will come to your rescue with 
knowledgeable answers and helpful information. 


OUR SYSTEM GROWS BETTER LAWNS. 
Our fertilizer, Hotline, and information services 
are all part of the Scotts® System. We put it to- 
gether because the way we do business, we give you 
\ а Baca! more than the best products we know how to > 
LAWN FERTILIZER make. When you need help, we give you that, too: 


You'll have a better lawn 
with Scotts. 


© 1982, О.М. Scart & Sons Company. All rights reserved. "In Ohio, Call 800-762-4010 
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WOULDN'T IT BE NICE 
IF EVERYTHING WORKED THIS WELL? 
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What else in your home is used routinely by every member of the family, 
gets dropped on the floor, chewed on by teething babies, slammed down, knocked 
around and, after all that, still works when vou need it? 

| Few things in life are as reliable as a genuine Bell phone. So if you're 
looking for a new phone, there's really only one place to go. 

The Bell PhoneCenter. It's for you. 
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Wonder windows 


— four new-technology glazings 
that save energy 


Two let in more sun; 
two keep in more heat 


By V. ELAINE SMAY 


Windows are rather like the little girl 
with the little curl in the middle of her 
forehead: When they are good, they 
are very, very good—they let in the 
sun to illuminate the interior and 
warm your house. They can provide a 
nice view, too. 

But when they are bad, they are 
horrid—probably at their most mis- 
chievous on a cold winter night, when 
they may let out much more heat than 
they collected during the day. They're 
not so nice either when it's 99 degrees 
and the sun is streaming in. 

Multiple glazing improves their 
thermal behavior. But a double- 
glazed window still transfers heat six 
times as readily as a moderately well- 
insulated (R-11) wall. And even a tri- 
ple-glazed window passes heat four 
times as readily. "About five percent 
of our national energy consumption 
goes to offset heat loss through win- 
dows," says Stephen E. Selkowitz, who 
heads a Department of Energy-spon- 
sored program at Lawrence Berkeley 
Laboratory aimed at improving win- 
dows' energy efficiency. "That's about 
1.7 million barrels of oil a day." And it 
may account for 12 percent of your 
household energy use. 

No one has yet come up with a win- 
dow that's a real Pollyanna, giving all 
possible benefits all the time. But four 
new products (three available now 
and one coming soon) do offer signifi- 
cant improvement—and by opposite 
means. Two use an ingenious trans- 
parent coating that reflects heat. One 
of these is a coated glass, called Low-E 
glass, made by Airco Temescal of 
Berkeley, Calif., and Guardian Ind. of 


Transparent-plastic film, | SunGain from 


3M, lets in more solar heat and light than 
conventional window glass. One or two 


Carleton, Mich. The other is a coated 
plastic film, Heat Mirror, made by the 
Southwall Corp. in Palo Alto, Calif. 

А third new product, made by the 
3M Co., is also a thin plastic film. This 
one, called SunGain, lets in more solar 
heat than glass. The fourth product, 
glass with a reduced iron content, does 
the same. Low-iron glass, Solakleer, is 
made by General Glass International, 
New Rochelle, N.Y. 

All could help make energy winners 
of more windows and make passive- 
solar design easier to live with by 
eliminating the expense and nuisance 
of movable insulation to cover glass. 

The coating on Heat Mirror film and 
Low-E glass is similar to what has 
been used on airplane windshields 


layers of the film are put in the air space 
between two panes of glass to make tri- 
ple- and quadruple-glazed windows. 


since World War II. It is electrically 
conductive, and sending a current 
through it de-ices the windshield. But 
such glass is costly and is produced 
only in small quantities. 

"In 1969," reports Day Chahroudi, a 
physicist then with Zomeworks, "I 
learned of the windshield technology 
and decided it could be adapted for 
glazing systems to create a transpar- 
ent insulation." In 1974, Chahroudi 
joined the architecture department of 
the Massachusetts Institute of Tech- 
nology. There he, John Brookes, and 
Sean Wellesley-Miller developed the 
technology. The Southwall Corp. was 
later formed by the group. 

Airco Temescal makes vacuum- 

Continued 
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Wonder windows 
[Continued] 


deposition machinery for the semicon- 
ductor industry and got interested in 
the coating because it is applied with 
similar machines. 

Southwall’s Heat Mirror, a two-mil 
polyester film, is used in triple-glazed 
windows with one layer of film and 
two panes of glass (see diagram). A 
number of window makers now sell 
Heat Mirror windows and more 
should be soon. Low-E glass is used in 
double-glazed units. (E stands for 
emissivity, a measure of a material's 
infrared-reflectance characteristics.) 
Guardian Ind. expects to have Low-E 
windows available by year's end. 

The coating on these glazings re- 
flects long-wave infrared radiation 
(radiant heat), the kind emitted by 
room-temperature objects and people 
(see box). Unlike solar-control films 
[Window Insulator,” PS, June 78], it 
transmits most of the solar spectrum. 
Solar-control films darken the win- 
dow from the inside and give it a mir- 
rorlike look from the outside. With 
Heat Mirror film, the window isn't vis- 
ibly different from triple-glass win- 
dows. Heat Mirror lets through 72 per- 
cent of the solar spectrum and 88 per- 
cent of visible light. Low-E glass has a 
slight bluish cast from the outside, but 
looks clear from inside. It transmits 71 
percent of visible light and 56 percent 
of the solar spectrum. 

Windows with a Heat Mirror film or 
Low-E glass will have the same con- 
vective and conductive heat loss as do 
those with equal panes of convention- 
al glass and equal air spaces. But they 
reduce heat loss through radiation. 
That can amount to Y2 to % of the total 
heat loss. Glass absorbs radiant heat 
and reradiates it in all directions— 
outside and inside. These coatings 
reflect 85 percent of the radiant heat, 
so most stays in the room. 

The net effect can be seen by com- 
paring U-values (a measure of heat 
flow in Btu/hour/square foot/degree 
F). The lower the U-value, the less 
readily the material transfers heat. 

A single-glazed window with stan- 
dard glass has a winter U-value of 
1.13. A double-glazed window with a 
Vo-in. air space is 0.56. A triple-glass 
unit with two '-in. air spaces is 0.34. 
А window with one Heat Mirror film, 
two panes of glass, and two ›2-1п. air 
spaces has a U-value of 0.23. "That's 
32 percent lower than triple glass," 
says Alexander Tennant, Southwall's 
vice-president for marketing, “and 
you reduce the weight 33 percent." 

Airco-Guardian's Low-E glass in a 
double window has a U-value of 0.33, 
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INFRARED 
RADIATION | 


SOLAR — 
ENERGY 


Triple-glass window transmits most of 
the incident solar radiation, but each pane 
reflects and absorbs some. Infrared radia- 
tion from room objects is absorbed by 
each pane and reradiated both ways. 


| INFRARED 
| RADIATION 


SOLAR | 
ENERGY | 


Heat Mirror film, the inner glazing here, 
admits less solar radiation than glass. But 
it saves heat better by reflecting back 
most of the infrared radiation emitted by 
the interior pane of glass. 


about equal to triple glass but with 
only the bulk and weight of double. 
The energy advantage of such win- 
dows should be even greater than 
these numbers suggest. Window sur- 
faces will be warmer, so you won't 
radiate as much body heat to them 
and drafts will be reduced. And you 
can raise humidity without getting 
condensate on the windows. These fac- 
tors make you feel warmer at lower 
thermostat settings. "The net benefit 
can be a three to five percent addition- 
al improvement," says Tennant. In 
summer, you'd have less heat gain. 
In a climate where heating costs 
more than cooling, it is not just heat 
loss that counts, however; it's the net 


SunGain film, the inner glazing here, 
transmits more solar radiation than glass. 
It does not block infrared transfer quite so 
well, but its thinness allows a larger air 
gap so the total U-value is equal. 


INFRARED 
RADIATION 


Low-E glass transmits less solar energy 
than Heat Mirror film. But the window has 
fewer panes to reflect and absorb it, so 
total solar gain is a bit better. Low-E's IR 
reflectance equals Heat Mirror's. 


energy transfer—the amount of solar 
heat the window lets in minus the 
room heat it lets out. Heat Mirror film 
and Low-E glass let in somewhat less 
solar heat than conventional window 
glass. High-transmission glazings— 
3M's SunGain and General Glass 
International's Solakleer—let in 
more. SunGain transmits 93 to 96 per- 
cent of the incident solar energy and 
Solakleer transmits 90 percent. Stan- 

dard glass transmits 84 percent. 
SunGain is a polyester film with a 
coating that reduces surface reflec- 
tance (see box). Weather Shield, a 
window maker in Medford, Wis., is 
using SunGain film as inner glazing 
Continued 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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Easy does it with 


Operates 
on any 
110 Volt 
AC-60 Cycle 
Outlet. 


Model ET-50  — 
ELECTRIC : 


SIAPLE GUN 
It's TRIGGER-FAST! 
Just plug in... and SHOOT! 


Its easy squeeze, trigger-fast operation makes 
the lightweight compact ET-50 Electro-Matic the 
homemaker's ideal all-around fastening tool! 
She'll breeze effortlessly through scores of light 
decorating and repair chores... like covering a 
valance, lining a closet, trimming a kitchen shelf 
or mending a torn screen! 

Yet it packs the staple driving power to penetrate 
hard woods! Perfect for those man-sized jobs like 
installing ceiling tile, insulation and weatherstrip- 
ping! Features on/off safety lock, one-piece solid 
steel base. Uses 6 staple sizes: 1.4, 5/16 , 3:8. 
1/2", 9/16" and Сене. 


Wonder windows 
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between two panes of glass (see dia- 
gram). The company offers triple- and 
quadruple-glazed windows, doors, and 
patio doors. The quad-glazed units 
have a U-value of 0.26—about the 
same as triple-glazed windows with 
one pane of Heat Mirror film and with 


| How the coatings work 


Heat Mirror film and Low-E glass are 
coated with a three-layer sandwich only 
a few hundred atoms thick. The center 
layer is a conductive metal—gold, silver, 
copper, or aluminum. The metal layer is 
between two layers of a metal oxide, a 
dielectric or insulator. The metal layer 
reflects long-wave infrared energy as 
the free electrons in the metal (those 
unattached to an atom) interact with the 


| electric field in the IR. It also reflects 
| some of the desirable solar radiation. 


"But the higher the frequency of the 
radiation, the less efficient the reflec- 
tion," explains Dr. Stephen Meyer, а 
physicist with Southwall, "so even if the 
metal layer were used alone, about 50 to 
60 percent of the solar spectrum would 
get through." But the two metal oxide 
layers improve the solar transmission to 
around 72 percent. "As the higher-fre- 
quency wavelengths hit the metal, 
there's a 90-degree phase jump," Meyer 
explains. "That's what causes most of 
the reflection." The metal oxide layers 
are engineered to cancel that jump, and 
thus let the solar radiation pass through 
| the metal. “It's similar to impedance 


4 
: 
: 


/ 


a comparable benefit from warm win- 
dow surfaces. 

Low-iron glass improves solar 
transmission by reducing its absorp- 
tion within the glass, which is caused 
by impurities in the glass, mainly iron 

Continued 


matching in electrical transmission,” he 
adds, "where you use a transmission 
line to transform an impedance and 
bring the voltage and current in phase 
with each other." 

The coating on 3M's SunGain film is 
an ultrathin layer of a transparent metal 
oxide. Aluminum, magnesium, or zinc 
oxides can be used. 

As light passing through one transpar- 
ent medium (air, for example) hits 
another with a different index of refrac- 
tion (glass or polyester film), part of it is 
reflected. The greater the difference in 
the two indices of refraction, the greater 
the reflection. SunGain film reduces that 
reflection with a surface microstructure. 
“We call it a graded index of refraction,” 
says George Ruth, 3M's project leader 
for SunGain's development. The sur- 
face, magnified 100,000 times, looks 
rather like velvet fabric—tiny needles 
give it a "nap." These needles, roughly 
cone-shaped, gradually increase the 
metal oxide's effective index of refrac- | 
tion from tip to base. Thus it acts as a | 
transition between the air and the poly- | 
ester film. 
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Available at All Leading Hardware, Home Center 
& Discount Department Stores Everywhere. 


line). But it reflects the far infrared (dotted 
red line), the long-wave radiation emitted 
by room-temperature objects. 


Heat Mirror film is engineered to transmit 
solar radiation in the visible and near- 
infrared portion of the spectrum (solid red 


Arrow Fastener Company, Inc. 


271 Mayhill Street, Saddle Brook, N. J. 07662 
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Walk:-behind *, A E 


OE 25 on they E ve ay Where we come from, work goes 
SO lot O 111 Ше City IS dum to фик апа equipment that isn't 

YR EVES CED FE E 79 uilt right falls apart in a hurry. 
Li Icy were born So even though our lawn tractors, 


e farm . riders and walk-behind mowers may never see a 
frames and wheel assemblies around. 


rutted wheat field, they still have some of the sturdiest 
You probably won't be cutting eighteen hours straight, either. But you can 
understand the importance of having an engine that’s synchro-balanced and 
shielded to run quiet and smooth. 
You see, building things that last is kind of an obsession with us. A drive 
through farm country ll tell you that. 
e want folks who buy John Deere products to appreciate 'em as much as we 
do. And we figure the best way to do that is make sure they're going to have 


them for an awful long time. | | ; | à ‘ 
Nothing Runs LikeaDeere Ja 


For nearest dealer or for free folder call 800-447-9126. 
سے‎ illlinois, 800-322-6796) or write John Deere, Dept. 62, Moline, IL 61265. 
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Tractor 
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Big savings on selected products through May 31 at participating John Deere dealers. 
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TRANSFER, 


The new Waterbug” 
At only 9 ibs., put lightweight, water 
pumping power wherever you wen It. 


At last, a high-performance, gas-powered. pump for 
homeowners. The reliable, portable Waterbug™ Pump 
handles a wide range of water-moving chores with 
ease. Around your home. Around the pool. Dockside. 
Watering lawns or gardens. Dewatering basements. 
Washing outdoor surfaces. Emergencies. Whatever the 
job, Waterbug is a great new idea in pumps. 

With a 1350 gallons-per-hour capacity, Waterbug 
comes complete with couplings, adapters and 12 feet of 
1" suction hose with strainer. Discharge is through a 
standard garden hose. 

For the name of your nearest Waterbug dealer, write 
to Homelite Waterbug, Dept. C82, jp Box 7047, 


Charlotte, N.C. 28217. ^ 
de e ) 


С? PUMP i. 


HOMELITE LIZI, 


Homelite Division of Textron Inc. 
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Wonder windows | 
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oxides. Solakleer glass has fewer im- 
purities. It is sold to window manufac- 
turers who put it in single-, double-, 
and triple-glazed windows. 

Adding a layer of Solakleer glass or 
SunGain film lowers a window's U- 
value as much as adding a pane of con- 
ventional glass. But since you don't 
sacrifice as much solar heat, the net 
energy gain is improved. The 3M Co. 
calculated the net energy gain for 
south-facing windows in a moderate 
climate (Indianapolis, Ind.), compar- 
ing quadruple-glazed SunGain win- 
dows with standard double glass and 
night insulation (R-5) in place 14 
hours a day. The SunGain windows 
came out slightly better. 

But all these new technologies cost 
more than standard windows. Airco 
Temescal expects double-glazed win- 
dows with one pane of Low-E glass to 
cost 12 to 22 percent more than con- 
ventional double-glass windows, but a 
little less than triple glass. Hurd Mill- 
work, Medford, Wis., will sell wood- 
frame triple-glazed windows with one 
pane of Heat Mirror film for seven to 
10 percent more than triple-glass win- 
dows. Weather Shield's wood units 
range from eight to 12 percent more 
for triple glazing with SunGain film 
than for triple glass; quad glazing (two 
panes of SunGain) is about 17 percent 
more than triple-glass units. Sola- 
kleer costs about 20 to 30 percent 
more than standard window glass. 

Would you soon make up in energy 
savings for these higher initial costs? 
"In the long run," says Selkowitz, "I 
think all of these products will be cost- 
effective, but the specifics depend on 
fuel prices, climate, the orientation of 
your windows, and their cost." 

Which type would be best for your 
windows? "In general," Selkowitz ex- 
plains, "the colder and more overcast 
the climate, the more important the 
U-value and the less important the 
solar transmission. In a climate 
thats sunny but needs significant 
heat, you should pay attention to solar 
transmission. Furthermore, on the 
north side of the house a low U-value 
is more important. On the south, you 
might want high solar transmis- 
sion." 

Selkowitz offers this additional ad- 
vice: "The biggest concern about the 
coatings is how well they will last." 
All have been extensively tested and 
seem to hold up very well as long as 
the seal around the window holds. 
"But we'll only know for sure," he 
points out, "after they've been in the 
field 10 or 15 years." 
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Instant TC FOA TTA 
folds flat BÆ ls 
for moving 


A 40-foot-wide building of just about 
any length can be put up in a hurry 
with these prefabricated hinged as- 
semblies from a British firm. The 
assemblies fold flat for storage and 
transport. Atthe building site, a crane 
hoists them upright and robust tie 
rods are bolted just under the apex of 
the roof to hold them in position. Any 
number of sections can be combined to 
form a building of the length you 
want. 

When the sections are up, gables are 
added and standard end walls put in 
place. The end walls have doors; trans- 
parent panels in the roof provide light 
for the interior. 

Intended for temporary use, these 
instant buildings can be quickly dis- 
mantled for reuse. They're made by 
George Cohen Machinery, Ltd., Lon- 
don.—David Scott 


Style and engineering join together to create 
thebest; most:authentic component car | 
money cambuysComplete, affordable, and 

easy to build, the.1937 Jaquar* SS 100. 
reproduction by Antique & Classic 
Automotive; Inc. 
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For the full story 
write or call TOLI. FREE 800-245-1310. 
PA residents call 215 898-3551. 
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Quality Engineered bb 
The чем/ Chrysler Corporation. 


DETROIT REPORT 


By JIM DUNNE 


New XJ from Jeep 


AMC has a surprise: It's a completely new 
Jeep line for 1983, smaller and lighter, 
with updated styling and a big improve- 
ment in fuel economy (drawing, top). The 
base engine will be a 2.5-liter four-cylinder 
engine supplied by Pontiac, with a Chevy 
2.8-liter V6 optional. AMC predicts 25 mpg 
in city driving with the four, 20 mpg with 
the V6. That will make the new Jeep an 
economy leader among four-wheel-drive 
utility vehicles. 

Code-lettered XJ, the new line will fit 
between the Wagoneer and CJ Jeep lines. 
But don't be surprised to find the XJ 
replacing the Wagoneer/Cherokee in a 
couple of years. AMC wants to see how 
buyers respond to XJ before making a 
final decision on Wagoneer. 

The XJ is 21 in. shorter than the Wag- 
oneer and weighs only 2,750 pounds. The 
chassis is a unit-body type, a first for 
Jeeps. "We made it smaller, but you won't 
get a pantywaist," is the way AMC vice- 


ah 


president Dale Dawkins describes the 
vehicle. "We will maintain superiority in 
size over Ford and GM 4WD products that 
are coming next year," adds Dawkins. 
AMC hopes the 4WD market, which it 
describes as a "disaster" right now, will 
rebound because of more-fuel-efficient 
vehicles such as the XJ. 


Mini-Blazer is different 
Body construction of Chevrolet's 1983 
four-wheel-drive utility vehicle—dubbed 
"mini-Blazer'" by the press—will be differ- 
ent from that of current Chevys (photo 
above). While the cab and front end are 
taken directly from the 5-10 pickup, the 
rear will feature a number of departures. 
The roof will be a permanent structure, 
not bolted on and removable as on cur- 
rent models. And while the rear opening 
features a top-hinged window, the lower 
half of the body atthe rear is fixed in place. 
What that adds up to is a more rigid body, 
Continued 


This colorful 20-page booklet uses a 
question and answer format to explain 
window and gliding patio door replacement. 
А replacement job is discussed step by 
step and photographed before, during and 
after. It also includes a detailed ener 
section with tables, shows the complete 
Andersen line in before/after installations 
and explains The Andersen Window 
Replacement System. Mail coupon to 
Andersen Corp., Box 12, Bayport, 
Minnesota 55003. 


Nam 


Addres 


City State — —— 


Phonel ) 
Area Code 


Andersen Windowalls 
м 


Zip. 


022-0482 
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#2006 Copyright ic) 1982 Andersen Corp.. Bayport, MN 
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“There’s practically nothing you can't do on one of these 
solidly engineered machines. 


"Of course, a Wheel Horse will do quite an efficient job mowing 
the grass. But that's only the beginning. You can also sweep, aerate, 
roll or landscape your lawn with a Wheel Horse. Remove snow. Even 
till your garden. 

"Wheel Horse lawn and garden tractors are dependable and 
hardworking as well as versatile. With quality engineering details that 
put it way in front of the competition. An excellent value, really. 

^And, believe me, value is something a Scotsman like me 
can appreciate. I think you will, too." 


^ DON'T BUY A LAWN AND 
GARDEN TRACTOR, INVEST IN ONE.” 


515 West Ireland Road ¢ South Bend, IN 46614 
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and probably a quieter ride. The mini- 
Blazer's versatility is severely limited 
compared with the full-size Blazer, howev- 
er. One unusual visual difference: 14-in. 
wheels look king-size on the smaller body. 


Here we go again 


GM plans to offer engines that will require 
high-octane gasoline in 1983 and later 
models. That means you'll have to buy 
premium-priced 93-octane unleaded 
brands instead of 87-octane regular un- 
leaded. Cost per gallon will be about five 
to seven cents more. The reason: GM 
wants to put more compression, up to 
9.5:1, in its engines. That calls for higher- 
octane gas if engine knock is to be con- 
trolled. High compression will pay off in 
more power and better fuel economy, but 
it's doubtful that either improvement will 
offset the cost of premium unleaded. 


Softer Fords for '83 


You'll see it in the new Thunderbirds, Cou- 
gar XR-7's, and compacts: a softening of 
body lines to lower the coefficient of drag. 
Aerodynamics becomes more important 
for fuel economy as cars get lighter. One 
reason: Small engines must struggle to 
buck a head wind. So Ford is going all out 
to be a leader in aerodynamics. No more 
"three-box' shapes, with the hood, pas- 
senger-compartment, and trunk profiles 
highly defined. Instead, the cars will have 
a more integrated look and will show less 
abrupt divisions between each section. 
Grilles will have a rounded profile, while 
hood lines and front fenders will sweep 
gently from the base of the windshield 
down to the top of the bumper. 


Look for these names 


Ford and Mercury will name their new 
front-drive compacts Tempo and Topaz if 
current reports hold true. The front-wheel- 
drive cars are set for 19837 introduction 
and will replace Fairmont and Zephyr. The 
cars are bigger versions of the Escort/ 
Lynx, but their appearance will be com- 
pletely new and will feature highly aero- 
dynamic body lines and a bustle trunk. 
Four-cylinder engines will be standard, 
with four-speed manual transmissions. 
The new line will allow Ford to match 
GM's X-cars and Chrysler's K-cars. 


Is plastic better than steel? 


Owens-Corning will soon find out as its 
prototype plastic car doors go through 
tests by Peugeot. The French firm is exam- 
ining plastic door panels for its subcom- 
pact 305 sedan. The American firm used 
two different plastic types for tests for the 
front and rear doors of the 305. Major 
advantages: two-piece construction in- 
stead of the 15 pieces needed for the cur- 
rent steel doors; less energy needed to 
produce and maintain the door for a typi- 
cal life of the car; and weight savings of 
better than 35 percent. B: 


It's a match made in heaven — the 
Bissell Carpet Cleaning Kit and your 
Shop-Vac ... combining to create а 
powerful, convenient carpet 
cleaning machine. The Bissell Kit 
hooks up to your hot water faucet, 
and it power sprays hot cleaning 
solution deep into carpeting. It uses 
the powerful suction of the Shop-Vac 
to lift out liquid and dirt and restore 
clean, fresh wall-to-wall beauty. 
Forget the cost and bother of renting 
expensive carpet cleaning ma- 
chines! The Bissell Carpet Cleaning 
Kit and your Shop-Vac are ready 
when you are. On sale March 29 
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The Bissell Carpet Cleaning Kit 
Gives Wall-to-Wall Beauty. 


And your Shop-Vac provides the power! 


through April17 at larger K mart stores 
across the U.S.A. 

The Bissell Carpet Cleaning Kit 
includes wand, nine-inch suction foot 
with spray nozzle, six-foot flexible 
hose, 50-foot hot water hose, anda 
bottle of Bissell Four-in-One Carpet 
Formula. 

The eight-gallon Shop-Vac has a 
double filtration system to pick up 
both wet and dry material, and an 
automatic shutoff to prevent overflow. 
If you already own a Shop-Vac, you 
need only the Bissell Kit to turn it into 
a professional carpet cleaning 
machine! 
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` One word of advice 


on how to buy a chain saw. 


Husqvarna. 

That's a Swedish word. For some very good rea- 
sons, it's come to mean "the finest" whenever the sub- 
ject of chain saws comes up. 

Husqvarna chain saws are ideal for people who 
expect a lot from a chain saw. Husqvarna began as the 
premier saw for the professional woodcutters in the 
forests of Sweden. Our reputation was built with those 


whose livelihood depended on their chain saw working right. 


Today, professionals around the world choose 
Husqvarna for rugged dependability, power, cut- 
ting speed, and durability. Durability that has extended 
the working life of their chain saws between rebuilds. 

Now you can purchase a Husqvarna chain saw. 
But don't look for one in a chain store. We believe in 
service, so you'll have to visit a Husqvarna dealer/service 
store. Only dealers like ours can ensure rapid and expert 
service so your chain saw will be ready for you when 
you need it. 

See for yourself. You'll find that when we say we 
make a very fine chain saw, we're as good as our word. 

Husqvarna. 

For more information write Husqvarna, 

224 Thorndale Avenue, Bensenville, Illinois 60106. 
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JHusqvarna 


The Chain Saw Professionals 
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Fire-fighting 
mattress 


Flaming mattress (top) was ignited by a 
wastebasket fire in just four minutes dur- 
ing test of standard fire-resistant mat- 
tress. In eight minutes, super-heated air 
caused flashover, setting the whole room 
ablaze. In an identical test of a Sandel- 
ticking mattress (above, after 13 minutes) 
flames licked at the sheets for a full 30 
minutes without igniting the mattress. 
The fire then died out without even char- 
ring the mattress. It can withstand temper- 
atures to 1,200 degrees F, maker says. 


Next time you stay in a hotel, you may 
sleep on a truly nonflammable bed. 
Covered with woven-fiberglass tick- 
ing, the new mattress-and-box-spring 
set won't burn even when open flames 
attack it, claims the maker (Guest 
Guard/Family Guard, 2350 5th St., 
Rock Island, Ill. 61201). 

Hotel mattresses (but not box 
springs) must already meet federal 
flammability standards. These re- 
quire a mattress to withstand a smol- 
dering cigarette. Open flames aren't 
mentioned. 

Many federally approved mat- 
tresses have PVC coatings that will 
not burst into flame. But they will 
char and give off deadly smoke. In con- 
trast, the new fiberglass ticking emits 
minimal smoke (compare photos). 

Why the dramatic difference? Sim- 
ple: Fiberglass won't burn. Until now, 
though, it was just too brittle and 
abrasive for mattress ticking. The 
new Sandel ticking is made of 
extremely fine fibers coated by a spe- 
cial process that makes the fabric 
resilient and durable. 

The new beds were tested by Owens- 
Corning Fiberglas Co. and by Sears. 
Family Guard, the consumer version, 
should be in stores this fall.—Susan 
Renner-Smith 
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You're never alone with a Cobra $.0.S. 
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emergency radio in your car 


Stores out of the way, plugs-in when 
there's trouble. Instantly puts you in 
touch with friendly assistance, 


information. 


Self-contained storage case 
holds radio, plug-in power cord, | 
telescoping antenna, 5.0.5. flag. — 


Introducing a new kind 
of insurance for you and 
every member of your 
family who drives: Get 
peace of mind knowing 
that none of you will ever 
be alone in case of trou- 
ble. If you have an acci- 
dent, a flat, or run out 

of gas. . .if your engine 
quits or you re lost... 
Cobra's ingenious new 
emergency radio is right 
there for the rescue. 

Its a compact little pack- 
age you can keep in your 
glove compartment or 
trunk. ..out of the way, out 


of sight. And take from car to car. In an emergency, just 
plug it into your cigarette lighter, put the antenna and 
5.0.5. flag on the car roof and you've got instant 2-way 
communications! 

You'll rest easier when 5.0.5. is there. Because on the 
road you never know when it's your turn for trouble. 


Count on COBRA ...The #1 name in CBs...To put 
you in touch 

When trouble strikes you know you can depend on 
your Cobra 5.0.5. because it's a full-power 40-channel 
CBradio made by the most famous name in CB. Built-in 
mike and simple talk switch give you easy, one-hand 
operation. 


Punches through dV us na 
loud and clear por ser 
when you need it ہے‎ 


Cobra Communications Product Group 
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A diesel aircraft engine? It's been tried 
before. But it always failed because diesel 
engines are too heavy. They have to be 
massive to withstand the high pressures 
that are a necessary part of the diesel's 
operating cycle. 

Still, the need to develop some kind of 
alternative aircraft engine is great. High- 
octane aircraft fuel is simply disappear- 
ing. It probably won't be available at all in 
a few years. So NASA set out to promote 
the design of an engine that could operate 
on jet fuels or other, easier-to-make fuels, 
and at the same time get better gas mile- 
age. 

Various research teams developed dif- 
ferent approaches, but the most promis- 
ing at this time is a diesel being developed 
by Teledyne. How did engineers get 
around that weight problem? By design- 
ing a novel diesel/turbine engine that 
brings some surprising operating princi- 
ples into play. Engineering Editor А! 
Lindsley visited the Teledyne lab to get 
the details on the new effort, and his 
report starts on page 103. 

We thought the development important 
enough to rate cover treatment. But an 
engine such as the one you see pictured 
there doesn't exist in this form. As the 
piece explains, it is now only a laboratory 
developmental model. That meant the 
cover would have to be painted. 

The illustrations of the new diesel, both 
on the cover and inside, were done by Jeff 
Mangiat. This is Jeff's first POPULAR SCIENCE 
cover, and we welcome him to the select 
group of artists whose work has appeared 
on the cover of PS. 


Are the polar icecaps melting? 


Maybe. Two scientists from the National 
Oceanic and Atmospheric Administration 
have recently reported on their studies, 
which indicate that about 20,000 cubic 
miles of polar ice may have melted in the 
past 40 years. This is scary, because it 
could be the first actual evidence that the 
increasing concentration of carbon diox- 
ide in the Earth's atmosphere, brought 
about by the burning of fossil fuels, may 
actually be turning the Earth into a gigan- 
tic greenhouse in which average temper- 
atures will begin to rise [PS, Feb.]. If so, it 
could have important but unpredictable 
consequences for the future of the 
Earth. 

The scientists, Robert Etkins and Ed- 


ward S. Epstein, caution that they can't be 
sure that the ice has actually melted 
because the data at this point are too unre- 
liable. But the evidence is troubling. 
Rhodes Fairbridge and O. A. Krebs of 
Columbia University have made measure- 
ments that indicate that the oceans have 
risen 6.5 inches since 1890. About half of 
this would be due to the expansion of sea 
water that would have accompanied a 
warming trend. The rest might be from 
melting polar ice. At the same time, the 
spin of the Earth has slowed, lengthening 
the day by a fraction of a second over the 
last 40 years. This, too, would have hap- 
pened if enough polar ice had melted and 
the mass formerly concentrated at the 
poles were distributed in a thin layer over 
the ocean surface. The force is identical to 
that acting on a spinning skater who 
spreads his arms to slow the spin. 

But not all the evidence points in this 
direction. Glaciologists have been unable 
to detect any increase in the rate of glacier 
flow, which is a pretty good indicator of 
how much ice is moving into the sea and 
melting. And, as one specialist points out, 
average global temperatures may have 
risen a fraction of a degree, but this would 
have no effect on polar ice, because the 
temperature there is still far below freez- 
ing. 

The question is not going to be resolved 
soon. But it does point to the fact that we 
must continue to study the whole carbon 
dioxide/climate-change affair until we 
know for sure what is going on and what 
long-term effects it may have on the 
world's future. 


Wind power: Is bigger better? 


Maybe not, some ofthe experts are begin- 
ning to believe. The Department of Energy 
has tended to put most of its development 
money into huge projects, such as the 
three 2.5-megawatt turbines at Golden- 
dale, Wash., built by Boeing [PS, Nov. '81]. 
Such machines stretch the state of the art 
and have had manv technical problems. 
Smaller machines, on the other hand, are 
easierto build, well within the state of cur- 
rent engineering practices, and are prov- 
ing to be economical in many applica- 
tions. Engineering News Record, an au- 
thoritative journal, estimates that some 
2,000 such units were sold last year, rep- 
resenting a 50 percent increase over the 
previous year. 


Manufacturers of units now on the mar- 
ket are frightened by threats by the Rea- 
gan administration to eliminate the tax 
credit for those who buy and install wind- 
mills, since such a move would probably 
depress sales. But not everybody is so 
negative. Says Forrest S. Stoddard, an 
engineer who founded a wind-power 
company, "The technology, as it exists for 
small-scale wind turbines, is competitive 
without credits." In fact, he adds, "Loss of 
credits might not be so bad for the long- 
term health of the industry. The credits 
attract the money, but investor emphasis 
is on the credit—available whether or not 
the project is successful—and not on the 
quality of the engineering." 


Short updates 


€ TheWankel may again be on the rise. 
But not as an engine. Five years ago, when 
General Motors abandoned its Wankel 
project because the rotary engine pro- 
duced emissions too high and mileage too 
low, the ingenious device went into a long 
decline [PS, Sept. '78]. But now it seems 
destined to be heard from again—as a 
compressor. А German company is build- 
ing air compressors based on the Wankel 
principle, and a Japanese company re- 
cently went into production with a com- 
pact Freon compressor for automotive air 
conditioners. The tiny compressor fits 
easily into even the most crowded engine 
compartment. The company already has 
an order for 50,000 of the compressors 
from Ford of Taiwan. Wankel proponents 
still entertain some hope for its use as an 
engine, but that prospect doesn't look as 
bright. 

€ The first cargo vessel to be retrofitted 
with a sail was recently tested in Buzzards 
Bay, Mass. The sail was designed by Wind 
Ship Development Corp. [PS, Dec. '80] 
and installed on a 200-foot Greek ship. 
The sail, which is unfurled from a 116-foot 
mast, is expected to cut energy consump- 
tion by 20 percent while maintaining nor- 
mal speed. 
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shuttle flight #3 puts 
science 
in orbit 
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Now the shuttle must begin proving 
its value as an orbiting test bed and 
a vehicle for scientific-data gathering 


By JIM SCHEFTER 


Tilted slightly nose down toward the approaching horizon, 
its open payload bay fully exposed to the sun's heat and 
illumination, the space shuttle Columbia glides through 
orbit. Ап occasional 40-foot stream of blue-orange flame 
spewing from one of the orbiter's attitude-control rockets 
is the only outward sign of activity. 

Then something moves. Articulating out from the bay, a 
thin, multi-jointed metallic arm sweeps up into view. It 
pauses, moves on, pauses again. 

For long minutes the arm probes this way, then that, like 
some wary insect checking for danger. At last satisfied, it 
disappears back into the cargo hold. 

That arm is no independent device. It responds to the 
delicate control movements of astronaut Gordon Fullerton, 
peering through rear ports on Columbia's flight deck. He'll 
repeat those maneuvers several times during the next mis- 
sion of America's reusable spaceship. Gripped in the arm's 
grapple-end will be an instrument checking nearby space 
to determine how much contamination the shuttle 
produces. That information is critical to the calibration 
and design of future shuttle payloads. 

This third flight of Columbia is also the beginning of a 
new kind of orbital exploitation. For the mission is more 
than a test of how well the space transportation system 
(STS) works. STS-3, planned for early spring, carries major 
scientific payloads and demands that astronauts Jack 
Lousma and Gordon Fullerton play dual roles as engineer- 
ing test pilots and in-orbit researchers. 

"Each flight expands the envelope of capabilities," mis- 
sion planner John Whitely of the Johnson Space Center 
told me. "We've already found that the orbiter uses much 
less electrical power than expected, for instance." 

Problems with the fuel cells that generate that power 
forced an early end to the STS-2 flight last November. If 
those troubles don't repeat themselves, Lousma and Ful- 
lerton will have plenty of time to get their work done. Their 
mission is planned to last more than seven days, most of it 
in a circular orbit 150 miles up. 

The science objectives for STS-3 fill much of that time. 
Some of the test devices flew earlier aboard Columbia. But 
most of them are new for this mission, partly intended to 
demonstrate Columbia's value as an orbiting test bed, 
partly to gather new and vital scientific data. The major 
addition is a collection of instruments provided by NASA's 
Office of Space Sciences and dubbed OSS-1. 

Most of the OSS-1 gear is mounted on a prototype pallet 
developed by the joint U.S.-European Spacelab project. The 
curved pallet fits snugly in Columbia's payload bay, where 
its instruments are operated remotely. 

OSS-1 instruments include three that will sample and 
evaluate portions of the environment around Columbia. In 
each case, the data are needed to help scientists under- 
stand the effects the space shuttle itself may have on 


OSS-1 pallet, prepared by NASA's Office of Space Science, con- 
tains these experiments: The Shuttle Induced Atmosphere 
experiment (1), Plasma Diagnostics package (2 and 3), and Vehi- 
cle Charging and Potential experiment (4 and 5) will sample and 
evaluate portions of the environment around the shuttle. The 
Solar Ultraviolet Spectral Irradiance monitor (6) and Solar Flare 
X-ray Polarimeter experiment (7) will capitalize on expected high 
solar-flare activity. The Thermal Canister (8) will evaluate heat- 
pipe technology as a method of heat dissipation in space. 


delicate instruments or experiments flown in the future. 

The Plasma Diagnostics package checks on electromag- 
netic background, the Vehicle Charging and Potential 
experiment looks at how the orbiter affects electrical 
charging of its own surface and equipment, and the Char- 
acteristics of Shuttle Induced Atmosphere experiment 
looks at how sunlight is scattered by orbiter particles. 

The latter two instruments remain fixed to the pallet. 
But Fullerton will use the robot arm, the Remote Manip- 
ulation System (RMS), to grapple onto the plasma package, 
pluck it free, and then sweep it through a planned 50-foot 
arc above and beside Columbia. During that time, the 
package will feed data through cables in the robot arm on 
how the orbiters own radiated emissions affect nearby 
electric and magnetic fields and the local plasma. Finally, 
Fullerton will replace it on the OSS pallet, where it will 
resume automated data gathering. 

"The RMS gets a lot of activity on this mission," Whitely 
said. "They'll be testing the arm at the same time they're 
getting good use from it." 


Spectral and X-ray observers 


Two solar-physics instruments are aboard the OSS pal- 
let to take advantage of the high solar-flare activity that's 
expected. One device will measure solar ultraviolet light 
and other spectral segments, while the second will observe 
solar X-rays and their polarization. The UV data are 
important to understanding how solar radiation and its 
varlability can trigger long-range changes in the Earth's 
atmosphere and climate. 

The X-ray device measures polarization during solar 
flares. Scientists hope for a major advance in understand- 
ing the physical process that drives the flares. Solutions to 
two fundamental puzzles are being sought: the nature of 
the mechanism that energizes the solar-flare particles, and 
how they produce the observed emissions. 

The remaining pallet-borne package is a thermal canis- 
ter designed to evaluate heat-pipe technology in control- 
ling and dissipating heat in zero gravity. Heat pipes carry 
heat away by vaporizing and re-liquefying fluids in a 
closed loop. Such a system can have great value in space by 
maintaining a constant temperature within a canister of 
instruments that might otherwise overheat. But heat pipes 
themselves need more analysis under space conditions to 
determine their limits. 

The final OSS experiment is carried in the crew cabin 
and requires minor gardening abilities from Lousma and 
Fullerton. Called the Plant Lignification experiment, it is 
a unit containing fertile oat and bean seeds and recently 
germinated pine sprouts. This little space farm is a box 
containing six thin, rectangular modules. The astronauts 
will turn on the unit shortly after reaching orbit. During 
their week in space, they'll give the seeds about 14 hours of 
artificial sunlight each day and will photograph plant 
growth at frequent intervals. 

The purpose of the experiment is to see how gravity—or 
non-gravity—affects the formation of woody lignin in dif- 
ferent plant species: Scientists have theorized that lack of 
gravity will yield plants with less lignin. Lignin is neces- 
sary where woody structure is needed, but it is an unde- 
sirable waste in many plants—those used for food or to 
make alcohol fuel, for example. If the mechanisms that 
control lignin production in plants can be isolated, accord- 
ing to Dr. John Cowles of the University of Houston, there 
may be applications for lignin reduction both on Earth and 
in future space colonies. 

Another major in-cabin experiment requiring close 
attention from Lousma and Fullerton is an Electrophoresis 
Equipment Verification test. Potentially the forerunner of 

Continued 
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major medical advances in orbit, this same equipment orig- 
inally flew on the Apollo-Soyuz Test Project in 1975. 

"We're trying to isolate kidney cells that are high pro- 
ducers of the enzyme urokinase,” cell biologist Dr. Dennis 
Morrison of the Johnson Space Center told me. Urokinase 
is a rare and expensive enzyme used, among other things, 
to dissolve blood clots in stroke victims. But only five to 10 
percent of kidney cells actually produce the enzyme and 
the process “is drastically compromised by gravity on 
Earth,” Morrison said. 

The electrophoresis test runs an electrical charge 
through a solution of kidney cells. Cells with different pro- 
teins on their surfaces apparently carry different electrical 
charges, Morrison explained. Those cells that produce uro- 
kinase should generally group together. 

In the 1975 Apollo-Soyuz test, two columns of kidney-cell 
cultures were subjected to an electrophoresis current. One 
column came back showing six to seven times more uroki- 
nase production than found in earthly cultures, Morrison 
said, supporting the theory that different cells can look the 
same under a microscope but still have different electrical 
charges, However, those results were questioned because 
the hollow needles used to carry buffer fluid to and from 
one column became partially blocked. The fluid failed to 
circulate properly, turned acid, and killed the kidney cells. 
Scientists rebuilt the columns to eliminate the problem. 

Now Lousma and Fullerton will test the electrophoretic 
device again, processing six columns of kidney cells. In 
each case they will insert a frozen column of cells into the 
device, thaw it briefly, then subject the sample to a voltage 
gradient of 260 volts for an hour. 

"When you do this on Earth, you usually get a sediment 
in the column that works against you," Morrison said, “and 
you get thermal-convective mixing, exactly the opposite of 
the separation you want." 

At the end of the hour run, Lousma or Fullerton will flip 
switches to quick-freeze the sample column, then store it in 
a freezer locker. 

"If this technique works, we'll be able to say the Apollo- 
Soyuz test results were valid," Morrison said. This process 
will never produce enough urokinase for commercial appli- 
cations, he adds, but it can provide producing kidney cells 
for research, help identify which cells produce urokinase, 
and perhaps provide cells for seeding urokinase cultures on 
Earth. And it can provide valuable information for more 
advanced tests involving electrophoresis planned for 
future shuttle flights. Frozen samples will be rushed back 
to Houston, and results will be available about 30 days 
later, according to Morrison. 

Two more science packages are aboard Columbia: 

Getaway Special (GAS) canister. Getaway Specials are 
small, self-contained experiments being prepared by 
schools, corporations, and private individuals for flight on 
a space-available basis in coming years. The basic canister 
and electronics will be tested for the first time, though no 
actual payload will be carried until the following mission. 
Fullerton will use a hand-held keyboard that sends com- 
mands to the canister (mounted in the payload bay) and 
initiates data collection. 

Monodisperse Latex reactor. Stowed in the space of three 
mid-deck lockers, this package draws shuttle electricity to 
combine polystyrene seed latex particles about two mi- 
crons in diameter with a styrene monomer and other chem- 
icals to produce uniform microscopic latex spheres under 
zero-gravity conditions. The reaction is unreliable in nor- 
mal gravity, producing beads of non-uniform sizes, but 
none larger than two microns. Lousma or Fullerton will 
turn on the unit at their convenience, and it will operate for 
12 to 13 hours. During that time, the mixtures will be 
heated and stirred automatically. "We're hoping to grow 
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latex particles larger than can be grown on Earth," said 
chemist Dale M. Kornfeld of the Marshall Space Flight 
Center in Huntsville, Ala. "Particles of that size will have a 
number of commercial applications." Among these are uses 
in diagnostic testing, cell research, and calibrating cell 
counters, filters, and electron microscopes. Tiny and readi- 
ly absorbed into the body, they also may be useful as drug 
carriers in cancer-treatment research. 


Testing the ship 


When they aren't handling scientific duties, Lousma and 
Fullerton will attempt to complete a full slate of engineer- 
ing tests. One major series involves collecting data on the 
orbiter’s thermal balance. Some information was also 
gathered during the two earlier flights. 

"There was no money to build a giant thermal chamber 
on Earth," Whitely said, "so the shuttle is the first space- 
craft to get its testing in orbit." 

Lousma will position Columbia in a variety of attitudes 
with respect to the sun. Some positions will be held for 24 
hours or more, letting solar heat soak the craft to deter- 
mine how it reacts. Other positions will include the classic 
barbecue mode: The spaceship will be rotated slowly to 
spread solar heat uniformly over its skin. 

Another major category of engineering tests will have 
Lousma firing Columbia's 870-pound-thrust reaction-con- 
trol rockets—the rockets that control the ship's positioning. 
He will give the system a true workout, including pro- 
longed firings, multiple engine firings, and rapid restarts. 
Data on thrust levels and fuel flow will be recorded. 

Other engineering tasks included in the STS-3 schedule: 

Induced Environment Contamination monitor. Like the 
scientific Plasma Diagnostics package, this experiment 
will sample the environment in and around the orbiter. 
But while the plasma experiment measures electromag- 
netic effects produced by the orbiter, this one will measure 
gaseous and particulate contamination so engineers can 
assess whether they're within design guidelines. The mon- 
itor, carried in a fixed position on an earlier flight, now will 
be picked up and moved around with the robot arm to gath- 
er data out to 50 feet away. Fullerton also will turn on the 
unit from the cockpit a number of times without moving it. 
For several samplings Lousma will use Columbia's thrust- 
ers to reposition the ship. "It will take some precise control 
on his part," Whitely said. 

Aerodynamic Coefficient Identification package. Fuller- 
ton will turn on this experiment, but from that point it will 
be controlled from Houston. The package includes acceler- 
ometers and rate gyros to gather data on Columbia's aero- 
dynamic characteristics during hypersonic, supersonic, 
and transonic flight. The information will help refine the 
shuttle's flight-control software and may affect future 
spaceship or aircraft design. 

Tile Gap Heating Effects test. А test panel of thermal- 
protection tiles, with various edge radii and gaps between 
them, is mounted externally. Sensors will automatically 
gather heating and turbulence data during entry and land- 
ing. The data may allow some tile redesign to reduce entry 
heat loads. 

Catalytic Surface Effects experiment. While gaps 
between the tiles may be admitting too much heat, entry 
data from the first two shuttle flights indicate that the 
thermal tiles themselves may be over-designed, perhaps 
allowing future orbiter tiles to weigh less. Certain instru- 
mented tiles have been coated with a catalytic overlay for a 
test of improved efficiency. 

"It's a full mission," Whitely summarized. "But so far, on 
these flights, we've stayed well within our capabilities. 
STS-3 may be reaching some test limits, but it's nowhere 
near its overall potential." 


Super 
lamps 


— science reinvents 


the light bulb 


Will fuzzy filaments 
and ferrite rings help 
trim your electric bills? 


By JOHN FREE 


HOLMDEL, N.J. 
A violet glow from the plasma in a 
vacuum chamber illuminated a small 
room at Bell Labs. Moments before, 
researcher Richard Howard had 
switched on a pump, evacuating the 
glass container. Argon, oxygen, and 
Freon were fed into the vacuum jar. 
Now these ionized gases hovered a few 
inches above the chamber base, like a 
neon-lighted fog over a city. 

Put a prepared sample of tungsten 
beneath that plasma, wait one min- 
ute, and the metal turns pitch 
black, I discovered. The plasma etches 
an invisibly fine, “fuzzy” texture into 
the tungsten’s surface. That gives the 
metal a remarkable property: Heat it 
to incandescence and it will radiate 
twice as much visible light as ordinary 
smooth tungsten. 

Not that Bell Labs is gearing up its 
parent, AT&T, for the light-bulb busi- 
ness. What happened was that, a few 
years ago, Bell began studies to devel- 
op materials that would selectively 
absorb wavelengths of solar radiation. 
Along the way, a new etching process 
was discovered that may one day pro- 
vide more-efficient home lighting. 

This is just one example of the kind 
of research that may one day radically 
alter the guise of that most familiar of 
great inventions—the light bulb. The 
need is pressing. As energy costs con- 
tinue to climb, low-cost but poor-effi- 
ciency incandescent lamps become 
less and less practical for the home. So 
the search is on for new techniques 
and materials that will yield greater 
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Glowing plasma, viewed by Bell Labs sci- 
entists, can etch textures smaller than 


light output while using less energy. 

Most basic lighting research is, nat- 
urally enough, conducted in the labs of 
General Electric, Sylvania, Westing- 
house, Philips, and other lighting 
firms. Each has announced economic 
alternatives to the incandescent (see 
"Energy-Saving Lighting," PS, Sept. 
':80) But I wasn't surprised when 
these companies declined to talk 
about their advanced projects. The 
lamp business is very competitive. 
Industry experts discuss only basic 
research and areas where studies 
might pay off in general terms. Some 
examples: 

€ Developing phosphors that can 
absorb and use infrared as well as 
ultraviolet radiation, plus more-effi- 
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light wavelengths on tungsten, which can 
then radiate light more efficiently. 


cient phosphors for fluorescent lamps. 
€ Discovering molecules beyond 
the limited number already used that 
either radiate visible light or fluoresce 
under ultraviolet. 
€ Perfecting solids and even liquids 
that radiate light efficiently. 


Locking in the infrared 


The modern incandescent lamp has 
climbed steadily in efficiency com- 
pared with the carbonized thread— 
delivering 1.5 lumens per watt—used 
by Thomas Edison in 1879. The slight- 
ly more-efficient GEM filament was 
graphite-coated cellulose. Early re- 
fractory metals such as osmium and 
tantalum gave better efficiency. The 

Continued 
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Energy-saving lamp under development 
at Duro-Test Corp. requires less power to 
keep tungsten filament incandescent. 


Nernst lamp used a glowing rod made 
with oxides. Lighting engineers have 
continued to make progress until the 
present day (see graph). 

Still, the modern tungsten-filament 
lamp provides only about 17 lumens 
per watt. About 80 percent of its 
energy is wasted as invisible infrared 
radiation. Why not capture this wast- 
ed energy and put it to work heating 
the filament and lowering your elec- 
tric bill? Researchers have been try- 
ing to accomplish this for some 50 
years, and one firm, Duro-Test Corp. 
(North Bergen, N.J.), says it has found 
a practical method. 

The Duro-Test Mi-T-Watt Saver 
bulb, being readied for manufacture, 
uses a three-layer coating on its inner 
surface. This thin-film coat was origi- 
nally developed at MIT for solar- 
energy applications—an example of 
fortuitous research analogous to Bell 
Labs’. The middle, silver, layer re- 
flects infrared radiation, and the 
bulb's spherical shape (see drawing) 
focuses this energy on the filament. 

Titanium dioxide has a high index 
of refraction. Thin layers of this mate- 
rial on either side ofthe silver serve as 
an anti-reflection coating. It helps vis- 
ible radiation from the filament to 
penetrate the glass envelope. 

Duro-Test says that energy savings 
of up to 60 percent are possible when 
reflective-coating bulbs are compared 
with conventional buibs, and experi- 
ments yielded a net energy saving of 
51 percent. Whether similar savings 
become feasible with mass-produced 
bulbs remains to be seen. 
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Heat-reflective coating inside Duro-Test 
bulb is made with silver (Ag) and layers of 
titanium dioxide (TiO;). 


А key step, applying the coatings, 
might be accomplished by sputtering 
atoms from a cathode with RF (radio 
frequency) energy, by chemical vapor 
deposition, or by thermal evaporation. 
The bulbs will also have to be mass- 
produced with each filament at the 
focus of the film for full efficiency. 

While Duro-Test refines its bulb 
that keeps heat in, several research- 
ers at Bell Labs believe they've found 
a better way of getting visible light 
out of incandescent lamps. The etch- 
ing process described earlier makes 
the smooth surface of tungsten, under 
an electron microscope, look like a car- 
pet. Tungsten "tufts," though, are so 
small that five of them can stand side 
by side along a one-micron (millionth 
of a meter) line. 

These cone-shaped metal columns 
produce a gradual physical transi- 
tion from the tungsten to a vacuum 
in which the metal is resistively heat- 
ed. As a result, visible light over the 
0.3—0.7-micron range is emitted twice 
as effectively as from ordinary tung- 
sten. Bell Labs' Harold Craighead 
compares the light radiation to sound 
waves from a horn: Gradual flaring at 
the output of an instrument permits 
air to flow smoothly into the air. 

While the textured surface enables 
visible light to escape more easily, 
longer wavelengths do not. Tungsten, 
therefore, won't radiate and waste 
more heat. But there are obvious prob- 
lems, too: "It's entirely clear that this 
surface is more delicate than solid 
tungsten," says Craighead. 

Could the ultra-fine structure last 


long enough for a practical lamp fila- 
ment? "Its open to someone doing 
R&D work on it," Howard said. "We're 
just not in the light-bulb business." 
He says the textured surface enables 
tungsten to be used at lower tempera- 
tures yet put out more light than 
smooth or uniformly black surfaces. 

The etching technique, incidental- 
ly, will also be applied to creating the 
submicron structures needed for very- 
high-density microcircuits, or perhaps 
to "fuzz" a metal coating on a plastic 
disc for an optical digital recorder, or 
to create high-surface-area catalysts. 
Bell has other uses in mind, too, but 
isn't talking about them now. 

Fluorescent lamps, with 80-lumen- 
per-watt efficiency, offer economic ad- 
vantages over incandescents. About 
66 percent of electrically produced 
lighting throughout the world is from 
fluorescents. 

"Since its introduction, the primary 
performance improvements in the flu- 
orescent lamp have been in phosphors 
and the durability of the electrodes," 
said John Waymouth of Sylvania. 
Lamp performance is limited by char- 
acteristics of materials used in fluo- 
rescents. "Further improvements in 
performance will depend on further 
improvements in those characteris- 
tics, especially phosphors," he adds. 


Look—no electrodes 


Shrinking long fluorescent tubes 
into compact sizes suitable for the 
home can reduce lamp efficiency. One 
reason is that losses occur at both ends 
of any tube, near the electrodes. 
Bringing the electrodes closer togeth- 
er and reducing the surface area of 
phosphor cuts efficiency. 

GE's experts showed me an ultra- 
compact fluorescent that avoids this 
end-loss problem by eliminating elec- 
trodes. The lamp, about the size of an 
incandescent 100-watt bulb, has an 
electronic ballast [PS, July '81] just 
above its screw-in base. À quarter-size 
ferrite core in GE's SEF (solenoidal 
electric field) lamp is the primary of a 
transformer, while the mercury/noble 
gas itself acts as the secondary. 

"We had to develop phosphors that 
could withstand high power density,” 
GE's John Anderson told me. The SEF 
bulb, which is still too inherently cost- 
ly for mass production, delivers 50 
lumens per watt. A 40-watt SEF bulb, 
therefore, puts out 2,000 lumens. By 
comparison, a 100-watt incandescent 
provides 1,750 lumens. 

Scientists are still exploring the 
enormous range of substances that 
can be used in lamps. The great vari- 
ety of additives used in tungsten-halo- 
gen lamps, for example, produced sim- 
ilar results, but researchers still 
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Experimental lamps that promise savings 
through lower operating costs and longer 
life are inspected by physicist John Ander- 
son at GE's research center. 


Lighting-technology evolution shows effi- 
ciency improvements over time, plus sev- 
eral standard light sources. 


aren't sure how complex chemical 
reactions work in these lamps. Skill 
gained in selecting different additives 
will enhance the color output and life- 
time of both tungsten-halogen lamps 
and the more-efficient metal-halide 
arc lamps. 

So, what's coming along to replace 
inefficient incandescents in the home? 
"Based on past experience, we might 
soon expect the beginning of a decade 
or so of revolutionary progress in 
light-source technology," said John 
Waymouth of Sylvania. "In all likeli- 


. hood, the first system to overcome its 


technical problems and break the crit- 
ical cost barrier will capture a large 
fraction of this very large market," he 
adds. | 
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Passive-solar house 
with ingenious 
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It's the ultimate 
thermosiphon system: 
100 percent solar without 
big thermal swings 


By BENJAMIN T. ROGERS 
ILLUSTRATION BY DEAN ELLIS 


Buck Rogers, a consulting engineer, 
was an early advocate of natural-con- 
vection solar systems. 


Mark Jones has done it, and Scott 
Morris can prove it. 

In the harsh Rocky Mountain cli- 
mate of northern New Mexico, archi- 
tect Jones has achieved passive-solar 
perfection. His series of natural-con- 
vection houses using under-floor rock 
beds are heated entirely by the sun; 
they use no fans, pumps, or blowers; 
and yet they maintain almost con- 
stant temperatures day and night. 

Solar engineer Morris monitored 
the performance of the prototype 
house during the colder-than-normal 
January and February of 1981. His 
findings: The passive-solar heating 
system delivered essentially 100 per- 
cent of the heat needed for the 2,000- 
sq.-ft. house, and did so with a temper- 
ature swing of only 4.2 degrees F. 
Many thermostats don't do that well. 

Now that the first of these under- 
floor-rock-bed houses has proved it- 
self, refined—and less costly—versions 
have sprouted in the hills around San- 
ta Fe. And Jones has plans for an 
entire subdivision of passive-solar 
homes. "We're bringing solar into the 
mainstream for Mr. and Mrs. Average 
Homebuyer,” he told me. 


[Continued un page 156] 
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Huge number of man-hours went into lay- 
ing thermal mass of rock (top). Follow-up 
design cut costs. House is designed in 
southwest style, but walls are framed— 


not adobe. Fireplace is an amenity only. 
Siphon collector must be below rock bed 
(bottom), so south-hill site is needed. 
Stack vents collector heat in summer. 


Low-price models fit in your shirt pocket. 
Others store memos . . . some even 
keep track of the time and date 


By JOHN FREE 
PHOTO BY JOHN KEATING 


They clatter like miniature typewriters, whir like tiny 
electric drills, and spew out lengthy messages like pocket- 
sized Teletype machines. 

They're the newest portable print/visual calculators. 
And despite audible variations, they all give you a perma- 
nent record of your calculations on a narrow strip of 
paper. 

Battery-powered printing calculators have been avail- 
able for about 10 years. But many models have remained 
costly and relatively bulky. Now several new shirt-pocket- 
sized models cost less than $40. In addition, there's a wid- 
ening range of calculator types: scientific, time/calendar, 
message-storage, financial, and more. 

If you're considering a larger desk-top printer model for 
last-minute tax calculations, you'll probably find that a 
hand-held printer can serve you both at home and on the 
go. Printout models let you check early steps in your cal- 
culations on paper to see if you entered, say, the correct 
interest rate. Most non-printer models don't give you 
access to steps in chain calculations you might want to 
review. 

Hand-held models I tried have different print mecha- 
nisms and built-in features. But several models from com- 
peting firms were practically identical—despite great price 
differences. 

Sharp's $140 EL-7001 Memowriter has an alphanumeric 
keyboard. You can store notes in a memory that isn't 
erased when the power switch is shut off. Or you can mix 
data and comments—checkbook entries with notations, for 
example. The 7001 has a dot-matrix, 10-digit liquid-crystal 
display that scrolls to the left when it's full. 

Both the Sharp model and $105 Canon FP-10 require 
tiny ink-ribbon cassettes. Impact printouts on plain paper 
are in dot-matrix form, and you change the ribbon when the 
print becomes too light. The Canon model has a greenish 
fluorescent-tube display and a full range of scientific and 
statistical functions. 

The $103 Unisonic XL-112 has a different impact-print- 
ing mechanism. Two dime-size wheels have raised num- 
bers or symbols and are inked by contact with a small cyl- 
inder. The wheels spin and put crisp, dark numbers—the 
most legible of all the techniques—on plain paper. 

Three other models, the $40 Panasonic JE-610P, the $60 
Toshiba LC-1028PV, and $60 Texas Instruments 5010, 
have this same printing mechanism. But these models are 
considerably smaller and lighter, and use smaller rolls of 
paper than the Unisonic. The compact $70 Radio Shack 
EC-3006 uses thermal printout on heat-sensitive paper. 
Casios $70 CP-10 has its microelectronic circuits pro- 
grammed for date or time at the touch of a button. 

You may need a training session with the operating 
manual before using one of these—even if you're familiar 
with four-function portables. Why? Because most have spe- 
cial subtotal, decimal-point, and round-off keys. Gs) 


Portable calculator models combine liquid-crystal and fluores- 
cent electronic readouts with a variety of paper-printing sys- 
tems: dot-matrix or solid-character impact on plain paper, or dot 
matrix on heat-sensitive paper. In the foreground is the Sharp 
alphanumeric EL-7001 Memowriter. Other models, left to right: 
the low-cost Panasonic JE-610P, Unisonic XL-112, Texas Instru- 
ments TI-5010, Toshiba LC-1028PV, Radio Shack EC-3006, Casio 
clock/calendar CP-10, Canon scientific/statistical FP-10. 
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It'S a quick, comfortable 
elevator ride to the top 
—even in churning seas 


By BEN KOCIVAR 


Drilling for oil is a profitable business. 
Getting thousands of workers to and 
from offshore rigs is often just the 
opposite: They are paid for travel time 
as well as for time on the job. Conven- 
tional crew boats carry only 20 to 150 
passengers, at speeds of just 15 to 25 
knots. And 50-mile trips in rough seas 
are more conducive to delivering sea- 
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sick employees than productive ones. 
Helicopters that fly at 130-knot 
speeds are the usual alternatives, but 
their costs per hour often exceed 
$1,000. 

Boeing Marine Systems and Har- 
ding A. S., a Norwegian engineering 
firm, have been studying the possibil- 
ity of using Boeing’s 45-knot Jetfoils 
to carry up to 300 people smoothly in 
the choppy North Sea. However, with 
waves rising and falling as much as 20 
feet, the actual transfer of workers 
from the boat to the sometimes-100- 
ft.-high platforms still posed a prob- 
lem. 

The solution to that is termed the 
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Boeing Relative Motion System. With 
it, claims the company, 160 workers 
could be placed on and taken off the 
rig in just 70 minutes. 

Essentially, the system consists of a 
vertical-lift elevator suspended by ca- 
bles between a cargo crane atop the 
oil-rig platform and the carrier ship 
(see painting). Key to the concept is a 
“wave heave-motion compensator ’—a 
system of uphaul and downhaul ca- 
bles, which, when under tension, 
would allow the cab to match the 
heaving motion of the boat. 

Boeing says the system could be 
used 95 percent of the time, and hopes 
it will be operating in 1983. Gis) 


Laser blasts 


speed solar-cell production 


Shattered crystals in 
low-cost silicon are 
repaired by bursts of light 


By DAVID SCOTT 


AMSTERDAM, NETHERLANDS 


"In four years, arrays of solar cells like 
this could be producing one watt of 
electricity from sunlight for 70 cents 
instead of $7.50," said Dr. Dick Hoon- 
hout, picking up a postage-stamp-size 
square of paper-thin silicon. 

Hoonhout is a researcher at Hol- 
land's Institute for Atomic and Molec- 
ular Physics here, where they're 
working on techniques of using cheap 
polycrystalline silicon. This material 
is often poor for solar cells, and pro- 
cessing makes it worse. "We're using 
different production techniques," he 
said, "ones that can be applied with 
conveyor-belt automation." 

Hoonhout believes cheap silicon 
and automation could lower the price 
to the U.S. Department of Energy's 
1986 70-cent target for solar panels—a 
sharp reduction over today's $7.50 per 
watt. 

At the Amsterdam institute re- 
searchers are using a laser instead of 
the usual furnace after silicon is bom- 
barded with ions during cell prepara- 
tion. The technique is cheaper, faster, 
and avoids heating the polysilicon and 
thereby spoiling its crystalline struc- 
ture. 

Solar cells are made by "doping" the 
silicon surface with chemical impuri- 
ties to form two different, adjacent 
semiconductor layers. This is the first 
step in creating the p-n (positive-neg- 
ative) junction of materials that 
produces electron flow when the cell 
surface is illuminated. 


Surface restoration 


The snag is that the doping process 
degrades the critical surface structure 
of a cell. Crystal formations must be 
restored or the cell loses its electrical 
properties. 

“А problem with polysilicon," Hoon- 
hout said, "is that it cannot stand high 
temperature. It develops serious 
structural faults when heated by the 
diffusion process commonly used for 
doping. We're trying to avoid that 


harmful baking by ion implantation." 

This technique involves blasting 
the silicon with phosphorus atoms 
accelerated by high voltage into a 
high-energy beam. Particles pene- 
trate less than one micron (millionth 
of a meter), so the p-n junctions are 
very near the surface. 

"That shallow depth is a further 
advantage of implantation over diffu- 
sion, because the short-wavelength 
light photons have a better chance of 
being absorbed," he said. 

"But a disadvantage is that ion 
bombardment blasts the crystals to 
pieces," said Hoonhout. The tradition- 
al method of restoring surface crystals 
is baking silicon in an annealing fur- 
nace. That's practical for high-quality 
single-crystal silicon wafers or rib- 
bons [PS, April '81] often used for cell 
production, but not for polycrystalline 
silicon. 

Enter laser annealing, Amster- 
dam's big contribution to the produc- 
tion sequence. Hoonhout and his col- 
leagues blast the ion-scarred silicon 
with a ruby laser that turns the dam- 
aged layer back into crystalline form. 
"It rearranges the phosphorus atoms 
in the right position," says Hoon- 
hout. 

"The flash is so short you don't see 
it,” he said. “You just hear the ‘ping’ of 
exploding air.” The red beam has an 
energy of one or two joules, pulsed to 
last only 25 nanoseconds (billionths of 
a second). But this power concentrated 
on the small target spot is about 60 
megawatts (millions of watts). 

The Amsterdam group sees an auto- 
mated production line starting with a 
ribbon grower. Squares cut from the 
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slow-growing ribbon would move be- 
neath the ion implanter and laser- 
annealing gun, which together form 
the p-n junctions (see diagram). Metal 
connectors are next added to complete 
the cells, which are then ready for 
assembly into panels. 


Low-resistance contacts 


Good electrical connections with 
cells are essential to tap solar energy, 
so the group is also studying another 
problem: making low-resistance con- 
tacts between metal strips and semi- 
conductive silicon, but providing 
gradual transition of electrical resis- 
tance. That is needed for a smooth cur- 
rent flow that boosts power output 
from the cells. 

Greater contact area between metal 
and silicon boosts energy collection, 
but the opaque metal also screens the 
cell surface beneath it from sun- 
light. 

А fine-tuned compromise is neces- 
sary to optimize the balance between 
maximum and minimum coverage. 
On the institute's experimental cells, 
this is done with a grid ofthin metallic 
lines that divide the silicon square 
into parallel bands. Terminals are at 
two corners. At present, the line pat- 
tern is made by metal evaporation and 
deposition. 

Philips in Holland is now working 
on screen printing, an alternative pro- 
cess adapted from textile technology. 
It's faster and cheaper, and could 
improve current collection from poly- 
silicon cells. This could be another 
important step in bringing the Am- 
sterdam solar cells closer to low-cost 
mass production. "Bi 
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A PICTURE ROUNDUP OF NEW PRODUCTS 


Aircraft V8 


Thunder engine is a modified 
V8 originally developed for 
road racing. Now the super- 
charged, 700-hp, aluminum- 
alloy motor is being certified 
by the FAA for aircraft use. 
The compact shape simplifies 
streamlining, and Thunder 
Engines, Inc. (Van Nuys, 
Calif.), claims good fuel 
economy. 


80-knot torpedo 


А torpedo designed to chase 
and destroy the fastest nucle- 
ar submarines is prepared for 
trials off the Scottish coast. 
The computer-guided weap- 
on is about 28 feet long, 
weighs two tons. Top speed 
for the deep-diving torpedo: 
80 knots. It's made by Marco- 
ni in England. 
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Rotor ring 

Helicopter tail rotors are 
noisy and dangerous to 
ground personnel. Bell Heli- 
copter Textron (Ft. Worth, 
Tex.) is testing a ring fin on 
its five-seat 206B. The flat 
tail-rotor ring cuts noise, im- 
proves performance. And the 
chopper can now fly side- 
ways over 50 mph. 


Ear protector 


For hazardous work areas 
that are noisy, too, Bilsom's 
Comfort muff attaches to 
safety caps with a screw-on 
connector. The ear protectors 
can be flipped up during qui- 
et periods. Price: $15.60. Bil- 
som International, Inc., 11800 
Sunrise Valley Dr., Reston, 
Va. 22091. 


Lightweight cast * 
Ever been weighed down by 
a plaster cast? Scotchcast 
tape has one-third the weight 
of plaster but is four times 
stronger, says 3M. Knitted fi- 
berglass holds a resin that 
hardens when exposed to 
water. The tape lets skin 
breathe, but wearers can 
bathe. | 


Jumbo drain 

A 30-ton aluminum culvert, 
claimed by Kaiser Aluminum 
to be the biggest in the 
world, was installed at a 
planned community in Dade 
County, Fla. The 214-ft.-long 
drain is elliptically shaped, 
with a 34-ft. span. It enables 
a creek to flow with a two- 
lane road over it. 


High-fiber biscuits 
Missing fiber in your diet? Fi- 
berMed is a biscuit made 
with corn, wheat, and oats. 
Two biscuits provide 120 cal- 
ories and 10 grams of dietary 
fiber—equivalent to fiber in 
88 slices of white bread, says 
The Purdue Frederick Co. 
(Norwalk, Conn.). It can be 
bought in drugstores. 


Bike rack | 

You can roll up a Zulu bike 
rack and stow it in your car 
trunk. Setup time? About 
four minutes, says the maker 
(Cyclesports, Inc., Box 18937, 
Seattle, Wash., 98118). Zulu 
comes with no-scratch plastic 
cradles, straps, gutter 
clamps, and storage bag; 
costs $40. 


Patrol ship 

А ship with a 10,000-mile 
range and 20-knot top speed 
has been added to the British 
navy. HMS Leeds Castle, first 
of a new patrol-vessel class, 
can be adapted as a missile- 
armed gunboat or as an anti- 
sub ship. The 265-ft., twin- 
screw vessel carries a crew of 
| 50. 


Solar steam 

Textile plants will trim costs 
of producing steam with fos- 
sil fuels by using solar pow- 
er, says Luz International 
(Los Angeles, Calif.). Luz is 
building collector systems, 
each requiring the area of 
eight football fields, for three 
major Southern textile firms. 
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Stretchable trailer 


. А pop-up roof gives the 12-ft. 


Sprite Compact six ft. of in- 
side headroom. Two gas-as- 
sisted toggle jacks lift the 
roof easily, says CI Caravans 
(Fordham Rd., Suffolk CB8 
7AL, England). The collapsed 
roof cuts drag so small cars 
can tow the trailer. 
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Gas sipper 

Cruising at a steady 38 mph, 
this miserly Mini Metro goes 
120 miles on a gallon of 

gas. The modified engine has 
a special plasma ignition sys- 
tem that easily ignites an air- 
rich fuel mix. Butterfly Mo- 
tors (Redditch, Worcester, 
England) modified the 
Leyland auto. 


Cloth church 


The first permanent tent 
pitched down under, St. 
Anne's Church in Seaford, 
Australia, evokes the Biblical 
Ark of the Covenant. But the 
cable-tensioned fiberglass 
membrane was computer-de- 
signed to sustain 70-mph 
winds. Birdair (Box 476, 
North Bennington, Vt. 05257) 
built the tent. 


Low-rise pumper 
At 6% ft. high, the Low Rider 
fire truck is short enough to 
scoot under low-clearance 
entrances at airports and ho- 
tels. But the squat truck has 
full-size firefighting appara- 
tus, including a 50-gal. foam 
tank for fighting plane and 
auto fires. Grumman (Mel- 
ville, М.Ү. 11747) makes it. 


Traffic tracker 
Designed for racing-style 
handlebars, this wide-angle 
bike mirror bolts to the 
brake-lever bracket. It's safer 
than handlebar-mounted mir- 
rors that obstruct a rider's 
grip, says Mirrycle (Box 2157, 
Boulder, Colo. 80306). If hit, 
the $9 mirror's polycarbonate 
frame folds up. 


\Nhars New 


IN BOATING 


BY SUSAN RENNER-SMITH 


Leak-proof gear 
Rain-forest testing proved the 
watertightness of this Incredi- 
bly Foul Weather Gear, says 
North Sails (305 Sniffens La., 
Stratford, Conn. 06497). For 
safety, both Blue Water (left) 
and Gore-Tex versions have 
reflective collars and cuffs. 
$230 to $340. 


Barnacle fighter 
Protection without painting— 
that's the promise of new 
Aqua-Tek. А waxlike polymer 
resin, it keeps underwater 
surfaces from fouling for a 
full season, claims American 
Chemical Corp. (1115 Hamil- 
ton Ct., Menlo Park, Calif. 
94025). A 1.5-Ib. can covers 
125 sq. ft., costs $45. 


Unsinkable dinghy 


Built-in handles make the 75- 
Ib. Polywog extra portable. 
An air-trapping double hull 
makes the boat practically 
unsinkable, according to 
O'Brien International (14615 
N.E. 91st St., Redmond, 
Wash. 98052). The eight-ft.- 
long, 45-in.-wide craft can 
ride atop small cars, yet it 
handles a 365-Ib. load. $295. 


Echo bouncer 

Mount it 13 feet above the 
water and it should bounce 
back a radar echo from any 
spot within a five mile radius. 
Unlike three-cornered reflec- 
tors, the multi-fold Firdell 
Blipper has no blind spots, 
claims maker. $170 from J. S. 
Haft, 8925 N. Tennyson Dr., 
Milwaukee, Wis. 53217. 
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Surf sailers 


Rocketing over waves re- 
quires a smooth bottom, so 
the Phase ll Flyer (above) has 
no daggerboard. Instead, the 
foam-filled fiberglass craft 
has three stern-mounted, fin- 
like skegs. The rounded tail 
of the 10-ft.-five-in. board 
gives greater maneuverabili- 
ty, says Howmar Boats (983 
New Durham Rd., Edison, 
N.J. 08817). Price: $1,089. 
The Twinsurfer inflatable sail- 
board (right) isn't for wave- 
jumping—but it does sail fast- 
er than most rigid boards, 
claims maker (Henshaw Ma- 
rine, Verrington Lodge, Win- 
canton, Somerset, England). 
The 55-Ib. sailboard's marine- | Z~ 
plywood deck is hinged to : 
form a carrying case for the 
rest of the craft. 


Glass cutter 

You can cut stained glass, 
Pyrex, plate glass, and other 
types of glass with the Mas- 
terCutter, says Red Devil. 
Five carbide replacement 
wheels, each designed for 
specific glass types, can be | 
used on the tool. It's con- 
toured to fit your hand for 
best control. Price: $13. 


\Nhat's New 
IN TOOLS 


BY V. ELAINE SMAY 


Hushed mower 


Here's a lawn mower that 
doesn't assault your ears—or 
your neighbor's. The Solo 
581 has a remarkably low 
(63-dBA) noise rating be- 
cause its five-hp, two-cycle 
engine is completely en- 
closed. Solo Inc., Box 5030, 
5100 Chestnut Ave., Newport 
News, Va. 23605; $400. 


Brace adapter 


You can use round-shank 
drill bits in your brace with 
the Brace Converter ($16.95 
from Garrett Wade Co., 161 
Ave. of the Americas, New 

York, N.Y. 10013). The ta- 
pered square end goes into 
the brace; the other end, a 

three-jaw chuck, holds 
the bit. 


ud 


Folding barrow 

This 3'-cu.-ft.-capacity 
wheelbarrow folds to an 
eight-in. width. The bottom 
can be replaced with a 
screen or grass-seed/fertilizer 
spreader (optional). Haul-n- 
Hide is $54 (ppd.) from City 
Metal Products, 505 S. Fisher 
Rd., McHenry, Ill. 60050. 
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Clever digger 


Dig a hole up to 42 inches 
deep that's only six inches 
wide—top to bottom. The 
double-scissor design of the 
Can-Do Digger (750 N. Mil- 
ford Rd., Highland, Mich. 
48031) means you remove 
less dirt than with a standard 
digger (diagram). Homeown- 
er's model is $35; pro's, $75. 


DIAMETER AT TOP OF HOLE 
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Ladder stabilizer 


Clip this stabilizer bar over 
the top rungs of your ladder 
for greater reach with added 
safety. The wide bar with 
nonslip rubber tips also 
holds the ladder clear of rain 
gutters. Schneider Ladders 
UK Ltd., 28 Breakfield, Ulls- 
water Crescent, Coulsdon, 
Surrey CR3 2HS, England. 


\Nhat’s N Counter clearer 
| CW You can move your micro- 
wave off the counter—and 


IN HOME get a ventilating hood as a 


| bonus. The Micromate range 

IM PROVEM ENT hood is a sturdy, oven-sized 
| shelf with built-in light and 
fan. Cabinet doors hide vents 
in the ducted version shown. 
Broan Mfg. Co. (Hartford, 
Wis. 53027) makes it. $260. 


BY SUSAN RENNER-SMITH 


Energy-saving sprinklers 

The Siamese sprinkler (left) mists as much ground as four 
standard heads, says Misti Maid (Box 4607, Mountain View, 
Calif. 94040). The rugged nylon mister aims spray vertically or 
horizontally. It also does water-saving drip irrigation. The mist- 
er is featured in new Misti Maid sprinkler kits (about $30). An- 
other water saver, the Rain Clock computer timer, keeps sprin- 
klers from running overtime. The timer automatically regu- 
lates—and repeats—a 14-day cycle. Rain Bird, 145 М. Grand 
Ave., Glendora, Calif. 91740: $135. 


Bay view 

А new nook for plants—a box 
bay window—opens up а 
room. Like Andersen's 30- 
and 45-deg. bays, this 90- 
deg. replacement unit is 
made of double-pane insulat- 
ing casement windows with 
vinyl sheathing. Sizes: three 
to five ft. high and four to six 
ft. wide. 


А прам. : ED : x Ў Gas light 
RARE C 1 “| А wireless light for your back 

aur. ; | 1M yard, the Patio Lite uses a 

14.1-oz. LP-gas cylinder. The 
base pole adjusts from three 
to six ft. The lamp has built- 
in ignition, and its flame 
won't attract insects, says 
Arkla (Box 534, Evansville, 
Ind. 47704). It costs $80. 
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Easy cleaner 
An oil-based stain that cleans 
up with water. Impossible? 
Cuprinol's chemically modi- 
fied linseed-oil base js solu- 
ble'in water—when it's wet. 
Once dry, the oil won't redis- 
solve, so the stain fully pro- 
tects the wood, claims Dar- 
worth Co. (Avon, Conn. 
06001). $19. 
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Eee medic 


Don't-panic button 
In an emergency, push the 
buttons on the command 
console or the ones on the 
wireless transmitter—the 
Guardex system calls a spe- 
cially monitored telephone 
number and you get help 
fast. It's $800 plus $15 
monthly from Guardian, 
31117 W. Via Colinas, West- 
lake Village, Calif. 91362. 


Warp fixer 


All turntables are flat to low- 
er wow, flutter, and rumble. 
But unfortunately, all plastic 
records are slightly warped. 
The fix: Luxman's PD-300 
player with a disc stabilizer, a 
vacuum pump that sucks the 
record tightly to the turnta- 
ble's surface. Price: $1,000. 


Sight helper 

Viewscan is a portable, 91⁄2- 
pound electronic visual aid 
for partially sighted people. It 
uses a fiber-optic camera and 
two microprocessors to re- 
produce print at 64 times its 
original size. It's $3,300. Sen- 
sory Aids, Ste. 110, 205 W. 
Grand Ave., Bensenville, Ill. 
60106. 


Micro timer 

Ah, the speedy microwave 
oven. In a flash it can ruin 
your roast or snafu the souf- 
flé. The cure: Enter the type 
of food and its weight on this 
MicroManager from Micro 
Cooking Aides (Box 64240, 
Lubbock, Tex. 79464). It dis- 
plays the exact cooking time 
required. Price: $50. 


Multi-bander 

Good morning. Or is it? 
You'll find out fast with GE's 
new digital clock radio: It 
wakes you to the National 
Weather Service band or to 
your favorite morning TV 
news show (sound only). All 
channels, plus AM or FM 
broadcasts, are available on 
the $74 Model 7-4687. 


Computer linker 


Desnet from Destek (1923 
Landings Dr., Mountain View, 
Calif. 94043) enables up to 
nine totally different personal 
computers to work together 
as a single network system. 
Only a standard serial or par- 
allel peripheral connection is 
needed on each computer. 
Price: $2,295. 


Digital discs 

Digital audio discs (DAD) are 
another step closer to the 
store shelves: Pioneer's ver- 
sion will be available in Ja- 
pan next year. It uses laser 
light to play a digitally coded 
record for near-perfect 
reproduction. 
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FOR YOUR CAR 


BY ED JACOBS 


Trailer lock 

Tow-Lok snaps onto your 
trailer's coupler to prevent 
the sticky-fingered from sim- 
ply towing it away using 
their own hitches. The unit 
costs $29. Tow-Lok, Inc. 
(3360 220th St., Box 98, 
Farmington, Minn. 55024), 
says only a key is needed 
to remove it. 


Universal hitch 

The MP005 bolt-together DIY 
trailer-hitch kit fits pickups 
and 4x4's. Draw-Tite, Inc. 
(14857 Martinsville Rd., Belle- 
ville, Mich. 48111), says the 
kit's three reversible flanges 
and telescoping section allow 
it to fit most models. Price: 
$156.10. 


Folding trailer 

Need an easy-to-store trailer? 
Three models from Hartford 
Trailers (1353 Wacker Dr., 
Hartford, Wis. 53027) fold 
down to two feet wide, 

have beds four feet by four, 
six, or eight feet. Loads 
range up to 1,180 Ibs. GVW. 
Prices: from $569 to $795. 


Tenacious tire 


BF Goodrich's Comp T/A ul- 
tra-high-performance tire fea- 
tures fiberglass and nylon 
belts, an open tread pattern, 
and sticky tread compound. 
It's meant to be a street tire, 
but is also used for racing. 
It's available for domestic 
and foreign performance 
cars. 


Headlight washer 


Power Wash sprays cleans- 
ing fluid onto your headlights 
under 40-psi pressure to 
scrub them clean. Made by 
Tudor Accessories Ltd. (Dyf- 
fryn Industrial Estate, My- 
nach, Hengoed, Mid-Glamor- 
gan CF8 7XD, Wales), it's 
similar to those found on ex- 
otic sports cars. 
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Multi-hue sounder display shows section 
of Puget Sound where it dips from shal- 
lows to deeper waters. An underwater 
peak, blown up to show detail, fills lower 
part of screen; regular display is at top. 
Green line is a vertical range marker that 


Like an undersea searchlight, color sonar 
illuminates the waters around a vessel 
(center dot). Screen above shows a lock in 
Puget Sound. Text at upper left gives scan 
range (100 ft.) and transducer tilt angle 
(nine deg.). To turn on range ring display 
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shows depth at center of expanded zone. 
okipper can also zoom in to examine a 
chosen target in even finer detail (to three- 
inch resolution). Wesmar's $2,500 video 
sounder has depth range of 600 ft. (183 
meters or 100 fathoms). 


at upper right, skipper moves a console 
toggle switch. Dotted ring on screen wid- 
ens until the ring intersects a target. Its 
distance and depth then appear next to 
arrows. Sonar prices start at $5,100 for a 
model with an 800-ft. range. 


25. 


hi 


By SUSAN RENNER-SMITH 


Scouting for sunken treasure? Seek- 
ing fertile fishing grounds? Or just 
looking for a passage through shal- 
lows? Whatever your search, it should 
be easier with a color depth finder 
aboard. Like Wesmar Marine's memo- 
ry radar [PS, July '81], the new Omni- 
color scanning sonar and video sound- 
er are unique marine instruments. 

Color—and a computer—makes the 
difference. Each unit has a micropro- 
cessor that analyzes the echo from an 
underwater object, then assigns a col- 
or based on the relative density of the 
object. The result is displayed bril- 
liantly on a standard TV screen. 

"Strong return echoes from targets 
such as rocks or reefs show up red," 
says Wesmar's Dan Doran. "Weaker 
targets, such as scattered fish, sea- 
weed, or muddy bottoms, are in shades 
ranging from orange to light blue." 

Such discrimination between target 
densities is a first for scanning sonar, 
according to Wesmar (Box C19074, 
Seattle, Wash. 98109). The scanner 
works like undersea radar, sweeping a 
beam of sound in a circle around the 
boat. 

"Conventional scanning sonars 
have a fading phosphor display, just 
like ordinary radar units," says Do- 
ran. By contrast, the Omnicolor's com- 
puter memory displays the entire 
underwater scene, updating it with 
each scan. 

The video sounder works on the 
same principle, but looks only at the 
area immediately below the vessel. 
“The advantage is that the operator 
can enlarge interesting targets,” ex- 
plains Doran. “A sports fisherman can 
zoom in on a school of fish, a cruising 
yachtsman can examine the bottom in 
great detail, and a salvage operator 
can get details of a wreck.” 

Many conventional depth sounders 
have the same basic capabilities. The 
difference? Their displays, whether on 
charts or on videolike screens, are in 
shades of gray. Deciding whether a 
pray blob is a school of fish or a reef 
can be tricky. Color simplifies the 
task. 

The Wesmar sounder also offers a 
unique type of split-screen display. 
One side shows a frozen scene chosen 
from the memory; the other side shows 
the current scene for comparison. 

Both the sonar and the sounder 
come in slim consoles (17 by three by 
10 in.) that can be stacked, along with 
the identical radar console, in about 
the same space that one old-fashioned 
bulky unit would take. “And all three 
can use the same video monitor simul- 
taneously,” says Doran. “All you need 
is a crossover switch.” 


NASA's new radial 


engine 


turbine/diesel 
aircraft 


Within 10 years, light 
planes may be powered 
by four-cylinder diesels 


By E. F. LINDSLEY 
ILLUSTRATION BY JEFF MANGIAT 


MUSKEGON, MICH. 
I was standing in Teledyne/GPD's 
engine lab. Before me was an experi- 
mental single-cylinder diesel engine, 
buried under an unattractive mass of 
wires and plumbing. Even so, it's one 
of the most imaginative and exciting 
engines I've seen, the forerunner of a 
four-cylinder radial diesel aircraft en- 
gine. Airplanes using it are expected 
to fly in 1985. 

Such an engine could easily cut fuel 
consumption far below the best tur- 
bines. It will be lighter, simpler, and 
more economical than current gaso- 
line engines. And best of all, it won't 
need high-octane or -cetane fuel. 

“We started out with a clean sheet 
of paper,” said Steve Berenyi, manag- 
er of advanced products at Teledyne. 
“We were free to choose any direction 
we wanted to go.” 

They began under a NASA contract. 
Looking ahead, NASA recognized 
that the gasoline piston-type aircraft 
engines used for private and general 
aviation will disappear. They burn too 
much fuel and require high-octane 
aviation gas. Avgas will eventually 
become scarce. 

NASA called for new engine ideas 
and engines with multi-fuel capabili- 
ty. Makers other than Teledyne came 
up with concepts for rotary (Wankel) 
engines, small gas turbines, and ad- 
vanced-technology spark-ignition en- 
gines. Teledyne’s two-stroke radial 
diesel seems to be the most developed 
of these. 


Radial gasoline engines were once 
popular. But turbines and jets re- 
placed them. The radial, however, is 
ideal for a two-stroke diesel aircraft 
engine. Alex Brouwers, senior project 
engineer, said, “We investigated all 
engine configurations—V’s, opposed, 
in-lines, the whole range—for frontal 
area, weight, and bulk. The radial 
came out best.” 

He pointed to the single-cylinder 
prototype we were looking at. “It’s 
hard to visualize, looking at this,” he 
said. “But using this type of engine in 
a four-cylinder radial means a short 
crankshaft and crankcase. We'll save 


66 The weight problem? 
Our engine avoids it 
because It is a low- 
compression diesel 99 


100 lbs. of weight on the crankshaft- 
crankcase area alone.” 

Why a four-cylinder as opposed to 
the nine or more cylinders common on 
older gasoline-powered radials? 

“То understand that,” Brouwers re- 
plied, “you have to think in terms of 
cylinder working pressures. A four- 
stroke engine fires only at every sec- 
ond upstroke of the piston. A two- 
stroke fires on each upward stroke. 
Generally speaking, a four-stroke 
would need twice the cylinder work- 
ing pressure for the same power at the 
same rpm. In other words, you can get 
the same power with the same pres- 
sure from half the number of cylinders 
by using a two-stroke cycle." 

Even so, I couldn't see how a diesel 


engine, even ofthe two-stroke variety, 
could be made light enough to use in 
an airplane. Diesels, such as the Pack- 
ard aircraft diesel and the Junker's 
Jumo, had been tried years ago. They 
had been found to be too heavy, 
because of the extra metal needed to 
handle the diesel's high operating 
pressures. 

"Our engine avoids the weight prob- 
lem because it is a low-compression 
diesel," Brouwers said. "With the low- 
er operating pressures, we don't need 
to use as much heavy metal. The 
engine uses a turbine compressor to 
compress the air to a temperature of 
about 250 degrees F. Then this air is 
fed to the combustion chamber. 

"The preheated air not only makes 
possible a lower compression ratio," 
he said. "It also makes the engine 
much less demanding of cetane rat- 
ings. We'd have no trouble running on 
most of the fuels that jets burn—JP-5 
and Jet-A, for example. Their cetane 
characteristics are acceptable." 

While it's clear how low compres- 
sion plus heated air would permit a 
lighter engine and still provide diesel 
ignition, one question persisted: In the 
past all sorts of efforts were made to 
cool the air off the supercharger to get 
a denser charge into the cylinder. It 
would appear that pushing in heated 
air would reduce the amount of oxy- 
gen available for combustion and cost 
a lot of power. 

Steve Berenyi offered an answer to 
that. "Part of that loss," he said, "is 
negated by the extremely high boost 
pressure. In our proposed 250-hp 
engine, we're looking at 53 psi, 107 in. 
Hg [intake-manifold positive pres- 
sure] at takeoff. Old-time piston- 
engine pilots will find such figures 
startling. Part of the air, however, is 

Continued 
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used to scavenge burned gases, and 
actual peak cylinder pressures are 
kept below a modest 1,500 psi." By 
comparison, cylinder peak pressures 
in conventional diesel engines may 
reach over 2,000 psi. 

The two-stroke cycle makes achiev- 


ing lighter weight and less frontal 
area easier because of the lack of valve 
gear and fewer cylinders. It also 
makes a blower or compressor neces- 
sary to scavenge the burned gases and 
bring in fresh air. Big truck and 
industrial two-stroke diesels use me- 


chanically driven Rootes or centrifu- 
gal blowers. Some of these use an 
exhaust valve at the top of the cylin- 
der. Air is blown in through ports in 
the cylinder wall near the bottom of 
the piston travel and driven out the 
exhaust valve. But other two-stroke 
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engines use exhaust ports and have no 
valves at all. 

Teledyne, to avoid valves, went to 
loop scavenging (see drawing). The air 
still comes in through ports in the cyl- 
inder wall, but it's directed upward to 
loop over at the top ofthe cylinder and 


travel downward to drive the exhaust 
gas out through ports on the opposite 
side of the cylinder. The trick is to 
scavenge the burned gases without 
wasting a lot of fresh air (and the 
energy to compress it) out the exhaust 
port. That's part of the research being 


done on the cylinder I saw on the test 
dynamometer. 

Ingenious and imaginative as the 
new diesel is, getting it to a prototype 
and then production stage is a lengthy 
challenge. For example, the type of 

[Continued on page 160] 
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How the engine works: Exhaust gases 
turn the turbine, which causes the com- 
pressor impeller to turn. The compressor 
heats the air and forces it through the 
intercooler (a heat exchanger) into the cyl- 


inder ports. The intercooler doors open 


and close as necessary to keep the tem- 


perature of the compressed air from rising - 


above 250 degrees F (the wider the doors 
open, the more cooling takes place). Each 
cylinder has a glow plug, which is not nor- 
mally used for starting except in extreme- 
ly cold weather but is turned on automat- 
ically when power is reduced to de- 
scend. 

1. Two-stroke cycle: At the top of the 
compression stroke, fuel is injected and is 
ignited by hot air (A). As the piston travels 


COMPRESSOR 


ELECTRIC 
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down, exhaust ports—which are higher 
than inlet ports—are uncovered first. Ex- 
haust gases start to rush out (B). When the 
piston uncovers the intake ports, incom- 
ing air forces out the remaining exhaust 
gases (C). Air continues to flow in until the 


piston closes off intake ports on the 


upward stroke (D). At the top of the stroke, 
fuel is injected and ignited, and the cycle 
repeats. | 

2. To start the engine, an electric motor 
is used to turn the turbine at half speed. 
The compressor impeller draws in air and 
heats it by compression. A valve closes off 
the engine's inlet for intake air, so the hot 
air is directed through the combustor, 
where fuel is injected. А spark jumps the 
igniter's electrode gap, igniting the fuel. 


The expanding gases turn the turbine. 
The turbine now accelerates to operat- 
ing speed and the starter motor is no 
longer needed. It becomes an alternatorto 
supply electrical power. ; 

The valve for the inlet-air manifold is 
opened, allowing the hot compressed air 
to enter the engine. At the same time, an 
air starter (using air from the compressor) 
cranks the engine. Fuel is injected at the 
top of each piston's stroke. Combustion 
occurs; the engine is now running on its . 
own. The combustor is shut off, and 
exhaust gas from the engine turns the tur- 
bine. For descent and landing, when 
engine speed is reduced, the combustor 
cuts back in as needed to maintain air 
flow. 


Riding the wind for a day, 
two men in a sailplane 
flew it 1,000 kilometers 


By ROBERT GANNON 
PHOTOS BY PHILLIP B. DIXON 
ILLUSTRATION BY ADOLPH BROTMAN 


7:42 a.m., Sept. 28, 1981. l'm writing 
this in the rear seat of a two-man sail- 
plane a half-mile above Altoona, Pa. 
Trying to break a world record: out- 
and-return, multi-place sailplane. 
Trying to glide 1,000 kilometers. Now 
Altoona gap-—first real trouble. 

The pilot was Tom Knauff, holder of 
14 national records and owner of 
Ridge Soaring Gliderport in Julian, 
Pa. I, as copilot, would take over the 
controls only when Knauff wanted to 
stretch. 

Which was OK with me. When, at 
more than 100 mph, you hit turbu- 
lence in a sailplane, it feels as if you've 
struck a small tree. It throws your legs 

Continued 
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WEST VIRGINIA 


Soaring high on wind power (upper left), 
the 29-ft.-long sailplane grabs rising air 
with its extravagant 57-ft. wingspan. At 
end of day-long flight (above right), 
author and pilot had traveled exactly 
1,000.03 km. Circling over four states 
(map), the super-glider spent half the 
time riding ridge lift generated by north- 
west winds slamming into the Allegheny 
foothills. The pilots spent a quarter of the : 
time spiraling up through the funnel-like 
thermals that are often topped by 
cumulus clouds. Clockwise-churning 
rotor clouds accompany the wave that 
ifted tbe sailplane to 10 500 


up, yanks the safety belt into your 
stomach, smacks your head on the 
canopy. When it happens intermit- 
tently all day long, it can reduce you to 
vanilla yogurt. 

And this trip, if we made it, would 
take all day. We'd soar from the center 
of Pennsylvania over a slice of Mary- 
land, and along the Virginia/West 
Virginia border, nearly to Tennessee. 
Then we'd turn around and come back. 
We'd follow the Bald Eagle Ridge, the 
westernmost series of the Allegheny 
Mountains (see map). 

Such a distance had been flown in 
high-performance, single-place sail- 
planes, but never in a two-seater. We 
were trying to break the record of a 
German named Hans-Werner Gross, 
who, with his copilot, soared 970.95 
km (602.95 miles) a few years before 
in Australia. 

Under a nasty, olive-drab sky, 40 
minutes earlier we had been pulled to 
1,800 feet by a tow plane, then cut 
loose. Knauff grabbed ridge lift, cir- 
cled once to test the air, then headed 
southwest. 

А sailplane, which is a glorified 
glider, can stay aloft as long as it is in 
lift—in rising air—which comes in 
three main varieties: ridge, thermal, 
and wave (see map). Ridge lift occurs 
when wind blows strongly against a 
hill or cliff; the air sweeping up and 
over it can hold up a plane. And if you 


turn the plane so it heads along the 


ridge, pointed slightly into the wind, 
you can keep going until either the 
ridge flattens or the wind dies. 

Which was what we were doing 
when, at Altoona, the ridge dropped 
and the lift disappeared. 

The trick to leaping the four-mile 
Altoona gap was to rise high enough 
so that we could simply sail across. 
The plane, a German-built GROB 
G103 Twin II Astir, has a glide ratio of 
1:36—for each foot-it drops, it glides 
forward 36 feet. To guard against 
dumping down in some field halfway 
across, we were trying to rise to at 
least 3,000 feet. 

We needed a thermal, a blob of ris- 
ing air baked loose from a dark field 
by the early-morning sun. 

Knauff felt a nibble at the tip of the 
left wing. He immediately swung 
tightly left, circling. Then suddenly 
we found ourselves spiraling upward, 
carried aloft like a paper glider cir- 
cling over a campfire—up, up, until 
finally the thermal. petered out at 
3,700 feet. 

Knauff pointed the craft toward the 
gaps other side, and made it with 
plenty of room to spare. 

7:50. Toward Bedford. Ridge run- 
ning at 100+ mph. Speed was vital. By 
the time we returned, the late after- 
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noon sun would be producing few ther- 
mals, and we might not be able to 
make it back across the gaps. You 
make time along the ridge by pushing 
the stick forward (forcing the nose 
down) as far as you can without losing 
altitude or getting too battered. So we 
snitted along the ridge at about 105 
mph, 200 feet above the leaves, while 
our wing tips flapped through the tur- 
bulence. 

We had tried this flight last April, 
but a snowstorm stopped us. We'd had 
to wait then for the next series of cold 
fronts to begin marching from Canada 
across the northeast face of the United 
States. 

The wind must strike a ridge 
squarely at speeds of at least 20 mph 
or so for lift strong enough to make 
speed. Fronts are usually stronger in 
cold weather, but days must still be 


66 He circled, feeling 
for lift almost as 
though his arms were 
outstretched like a 
soaring condor 99 


long enough for a round trip. If Knauff 
and I failed this time, we'd have to 
wait until spring again. 

Knauff had been monitoring the 
weather for weeks. On Sunday night 
he noted that a gigantic low-pressure 
area was moving in from Minnesota, 
funneling 28-mph winds right at the 
ridge. 

Monday morning he woke at 4:15 
and listened. Autumn leaves were 
slapping against the window, Good, 
He called Flight Service, the 24-hour 
pilot's weatherman, for verification. А 
blustery, cold-and-evil northwest 
wind was forecast. Perfect. 

At 4:25 he called me, and a half- 
hour later, at the Julian gliderport, I 
was climbing into my flight gear while 
Knauff readied cross-country essen- 
tials: 

€ Arecording barograph that, with 
an inked tracing, would provide a con- 
tinuous record proving that we hadn't 
landed along the way and taken off 
again. 

9 A camera to photograph a before- 
flight "declaration" sheet, the end-of- 
run turnpoint, and the declaration 
again after landing. Ап "official ob- 
server" loads the camera and baro- 
graph, seals them, unseals them at the 
end of the flight, and sends film, baro- 
gram, and declaration to the interna- 
tional recording agency, the Fédéra- 
tion Aeronautique Internationale in 
Paris. 


® Survival kit, including flares and 
first-aid supplies. 

In the glare of headlights we rolled 
the plane to the runway, wiped off the 
dew, and taped the joints for extra 
streamlining. At 7:02, with the light 
just strong enough to see a farmer's 
field if we had to land, takeoff. 

8:03. Second hurdle: Bedford, Pa. 
Caught wave! "Bedford gap coming 
up," said Knauff from the front. "This 
is going to be tough. It's 10 miles 
across." He circled, testing the air, 
feeling for lift almost as though his 
arms were outstretched like a soaring 
condor, Gently now, working a weak 
thermal, gaining altitude, up, up, 
slowly up—and finally, "Well, here 
goes.” And out across at 4,100 feet. 

Then a strange thing happened. 
We continued to rise—to 5,000, 6, 7, 
7,300 feet in air eerily smooth. We 
reached the other side of the gap at 
7,500 feet and continued to lift in silky 
silence, in what could only be a 
wave. 

The wind, blowing from the north- 
west, had reached the edge of the Alle- 
gheny Plateau, three miles northwest, 
paralleling the ridge. The wind 
dropped over the plateau's edge like 
an enormously wide waterfall. Air is 
highly compressible, and as the hun- 
dred-mile-thick flow dropped, it 
squeezed, then bounced up. 

We were in that upward-rushing 
bounce. I looked to the northwest, to 
our right: a sharp-edged, brilliantly 
white wave cloud. To the left: charac- 
teristic churning wisps of grayish 
rotor, or fractocumulus. High above 
us, perhaps at 20,000 feet: the gossa- 
mer outlines of the classic, lens- 
shaped cirriform lenticular clouds. 

“Mind taking over a bit while I 
stretch?” asked Knauff. How could I 
mind? I grabbed the controls, then, 
experimenting, removed my feet from 
the pedals and released the stick. The 
air was so smooth that the plane 
seemed to be on autopilot. I leaned far 
to the side, and the craft began to ease 
into a barely perceptible turn. 

Even with the nose pushed down to 
gain speed, the plane continued to 
rise; at 129 mph forward we were 
climbing at nearly 1,000 ft. per 
minute, a rate higher than most small 
powered planes can achieve. 

9:56. Seneca Rock, W.Va. Starting 
down. Tape screaming. The wave 
finally quit, and from 10,500 feet (at 
—3 degrees C) we began to slide down- 
ward. Suddenly a high-pitched squeal, 
a screech, began blasting near my ear. 
The tape that we applied earlier had 
come loose, and the wind was vibrat- 
ing it like a clarinet reed. The scream 
would keep up intermittently 
throughout the rest of the trip. I wad- 


ded up Kleenex to stuff in my ears. 
Didn't help. 

10:34. Hawk leads way. At Moun- 
tain Grove, Va., we were 225 miles 
from home, 90 from the turnpoint. If 
this had been in early 1968 we could 
have turned around and gone home, 
having beaten not only the two-place 
out-and-return but the single-place 
world record, as well. 

А few miles later, and another gap, 
this one near the resort of White Sul- 
phur Springs. The thermals were 
weak here, and though we circled and 
circled, we just couldn't find one 
strong enough to allow us to leave the 
ridge. 

So Knauff tried something new: 
jumped south to catch hold of another 
ridge running parallel to ours. "The 
only trouble," he said from the for- 
ward seat, “is that we don't have any- 
where to land except that parking lot." 
Below us was the resort. Heads were 
turned upward. The parking lot was 
full of cars. 

We needed height, and there was no 
way to tell where the thermals were— 
none of the telltale cumulus clouds 
that often mark thermals' tops. 

Just then, off to the left, we spotted 
a red-tailed hawk, wings out- 
stretched, circling. Knauff sped to just 
under it, banked into a tight turn, and 
the two of us, like Popsicle sticks in a 
whirlpool, spun smoothly upward. 

We were covering the lower 50 
miles now, and the wind was blasting 
the ridge at about 27 mph, allowing us 
to speed, making up for some of that 
thermaling time. The trees were 
thrashing, and Knauff bounded along 
not 150 feet above them, following the 
ridge contours like a cruise missile. 

Àt 128 mph, we jetted past an obser- 
vation tower for tourists. An elderly 
couple staggered backward as, at eye 
level, we passed within maybe 80 feet. 
Even though we were motorless, our 
speed caused us to whistle like a mete- 
orite. 

Onward—hurdling gaps, leaping vil- 
lages, whipping around mountains. 
Conditions were so perfect, that as we 
neared the turnpoint, Knauff did a 
quick calculation: "We're averaging 
60.1 miles an hour,” he said. "Magnit- 
icent." 

12:07. Turnpoint. “There it is!” 
Knauff yelled, and stood the Astir on 
its wing tip to circle the Fincastle 
Country Club just beyond Bluefield, 
Va. He snapped a photo with his 
sealed Instamatic, then passed it back 
to me for another shot. Then back to 
theridge again at the same breakneck 
speed, toward home. 

I was glad. In fact, l'd just as soon 
the trip be over. It had been over- 
whelming!y exciting, but the combi- 


nation of the squealing tape, no coffee, 
and ballooning sinuses from altitude 
changes gave me a headache worthy of 
Guinness. My stomach ached from 
lurching against the seat belt; my legs 
hadn't been straight in five hours. 

But we were going home fast—past 
the notches, mountains, gorges— 
touching 137 mph, the fastest sus- 
tained speed of the day. 

1:28. Mountain Grove—landing? 
And then, trouble. The beautifully 
nasty northwest wind gentled to a bor- 
ing breeze. The problem was the 
wave—that marvelous wave that we 
had welcomed early in the trip. Waves 
don't stop with one bounce, but undu- 
late like ripples downstream from a 
rock. 

We were traveling through the sec- 
ond downwind harmonic, which was 
blocking most of the ridge lift. Knauff 


66 Figure-8'ing along 
the ridge we flew, 
feeling, sniffing, 
trying to gain 
height. Nothing 99 


slowed the plane to a crawl (50 mph, 
10 mph above stall speed) as he urged 
and cajoled and nudged the craft 
along. "Pick out a field," he said, "I 
don’t think I can hold it." That was 
something I had been doing anyway. 
But they all seemed too small or were 
spotted with cows. I suddenly thought 
of the guy who had landed at a drive- 
in movie, among the posts. 

We found a thermal and rose 200 
feet. It died. We caught a little ridge 
lift for another hundred feet, then set- 
tled down again—then a little more 
ridge lift, another weak thermal, and 
then up ahead, the trees were waving. 
Knauff gently coaxed the plane over— 
and suddenly that wonderfully wel- 
come upward surge. 

The eerie silence ofthe wave settled 
over us. Smoothly the air elevated us. 
But the worst was still ahead: Bedford 
gap. 

4:14. 127 mph to 0. On the ridge 
approaching Bedford, the strong 
northwest winds continued to support 
an average speed well in excess of 100 
mph. But then, clump, we hit the Bed- 
ford gap. Not a thermal in sight. The 
day was too late. The rays of the sun, 
now slanting, no longer broiled loose 
hot blobs of air from the valley. Back 
and forth figure-8'ing along the ridge 
we flew, feeling, sniffing, trying to 
gain height. Nothing. 

Suddenly Knauff spun the plane 
around and headed south, away from 


the ridge. "We'll never make it if we 
keep fooling around here," he said. 
"We'll take the back route and try to 
thermal north." 

I pulled out the chart and saw that 
another ridge, Tussy, wedged out from 
Bald Eagle and gently veered east. We 
could follow it, but eventually we'd 
have to skip back to the main ridge— 
directly into the wind. 

5:22. Running out of time. For 50 
miles, bypassing both Bedford and 
Altoona, we bounded at top speed 
along the new ridge. Now, as we 
passed Spruce Creek, we had soared 
farther than any other two people in 
the world. But if we landed here, none 
of it would count. There was one good 
sign: In the reddening sun, small 
cumulus clouds were appearing again. 
Now, at 3,000 feet, Knauff turned 
north, heading into the wind. If we 
could make this one last six-mile hur- 
dle, we would be home. 

By this time I was so tired, so sore, 
so cramped, so sick that all I could do 
was hang on, braced, jaw clenched, for 
the next bump, squinting in the sun, 
grinding my teeth to distract me from 
the tape screech. 

But Knauff had to work. More than 
10 hours from launch, he was laboring 
harder than at any other time. 

His head was on a swivel. Face 
upturned he scanned the sky, search- 
ing for fresh, growing clouds, rejecting 
those dying of old age, aiming for 
those just forming, checking his in- 
struments, circling to gain 50 feet, a 
hundred, another hundred. We fell to 
2,500, then clawed back to 3,500, cir- 
cled, plunged forward, circled up 
again, working, faltering, straining, 
talking the plane across—and then 
finally, at 5:54, he said softly, "We're 
OK," and pushed the nose down to 
skim through a cut in the ridge, our 
ridge. 

It was then that I realized what 
makes a champion distance pilot. It's 
not only the superb technique, not 
only the sensitivity to the atmosphere, 
the outstanding judgment, not even 
the extraordinary instincts. It's the 
endurance, the energy of an athlete, 
the tenacity. 

5:59. Made it. The field was in sight 
now, but through my headache I could 
hardly see it. My muscles, tensed for 
11 hours, yearned to relax. My hands 
ached simply from holding on. But my 
knees would soon stretch at last, my 
eardrums reshape. 

And then as we began our descent, I 
noticed that we were going much fast- 
er than we should be— faster, and fast- 
er, until suddenly I felt my cheeks sag 
and my eyeballs pull inward. 

My God. To celebrate, Knauff was 
doing a loop. 
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Clipping the corners off the turbine's base plate willeasethe later Find the center between rafters as described in the text. Then 
job of sliding the unit under the loosened asphalt shingles. 


position the base and trace around its inside circumference. 
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Keep the air moving with 
a whole-house fan or 
wind-driven roof turbine 


By DANIEL RUBY 
and LOUIS HOCHMAN 


The lazy way to keep your home cool is 
to crank up the air conditioner. That's 
also the most expensive and least effi- 
cient way. A better approach is to 
install an inexpensive ventilation sys- 
tem that prevents the buildup of heat 
and humidity in the first place—so 
that you'll need air conditioning only 
when it’s really steaming outside. 
Many houses get uncomfortably hot 
because air in the attic is permitted to 
stagnate and collect heat as the sun 
beats down on the roof. Even if the 
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Drive large, galvanized nails through the base plate on all sidesto Align the unit by spinning the neck sections a 
anchor the unit. A dab of tar on each nailhead prevents leaks. 


attic is perfectly sealed, much of that 
heat is transferred by conduction and 
radiation to the living area below. (A 
related problem occurs in winter when 
unvented attics allow condensed mois- 
ture to accumulate.) 

Solution: Air out your attic. Two 
effective ways to do this are with a 
wind-driven roof turbine or a whole- 
house fan. A turbine moves air 
through the attic only, but it indirect- 
ly lowers temperatures throughout 
the house. Its vanes are powered by 
the wind, so it cools your house with 
no impact on your electric bill. Whole- 
house fans are electric-powered, but 
the watt-hours they use are insignifi- 
cant next to the power that air condi- 
tioners consume. The fan mounts in 
your attic, but it draws in air through 
open windows in the living area, so it 
has a direct cooling effect. (Never 
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To cut circle, first saw small starter hole to serve as a handhold 
for removing cutout sections. Then cut two semicircles. 


Fus coe om 


Remove nails from the shingles around the hole and slip base 
underneath until snugly in place. Replace shingles (see text). 


operate a whole-house fan without 
opening a window—especially if you 
have gas appliances. Negative pres- 
sure can snuff pilot lights.) 

Both systems require suitable vents 
for intake or exhaust. When installing 
either system, make sure that your 
attic has sufficient under-eave, gable, 
or ridge vents. 

The picture sequences below and on 
the next page run through sample 
installations. Both can be homeowner 
jobs: The Emerson fan pictured re- 
quires no cutting of joists or framing. 
Emerson fans are made in three 
sizes—for houses ranging from 1,200 
to 2,300 square feet. They are avail- 
able at hardware and home-center 
stores for $160 to $200. 

Our roof turbine is a 14-inch alumi- 
num unit from Sears ($40). Its light- 


Continued 
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nd checking with a 


carpenter's level. Secure the turbine to the base with screws. 
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weight construction makes its vanes 
sensitive to the slightest breezes—not 
the case for heavier galvanized mod- 
els. Two turbines were installed by co- 
author Hochman to handle an 1,800- 
sq.-ft. house— positioned a quarter the 
length of the roof from either end and 
three feet below the peak of the roof so 
that the turbine tops are exposed to 
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2. Install a whole-ho 


Supply 120-V AC line power per local codes, and wire to fan. Cut 
slots in plenum sleeve liner and attach with snaps (top photo). 


wind from all directions. (Lucky In- 
stallations of Van Nuys, Calif., offered 
some tips that made the job easier and 
the results neater.) 

To find the center between rafters, 
make a saber-saw cut through the roof 
at the point where you want to mount 
the unit. Continue the cut horizontal- 
ly until the blade contacts a rafter, 


use fan 


Whole-house fan cools home by drawing in fresh air through open windows while expelling hot, stale air through attic vents. 
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To install Emerson fan, decide where to locate it (centrally, if 
possible), then scribe ceiling cut with supplied template. 
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then turn the saw around and cut the 
other way until the blade hits the 
opposite rafter. 

After the turbine's base plate is 
installed over the hole, replace loos- 
ened shingles so that uncut pieces go 
under the plate and cut sections go 
over it. This ensures that rain will run 
off without leaks. "B 
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Cut out scribed section; lift fan through hole. Screw supports to 
joists. There's no need to cut joists or build special framing. 


Screw lightweight, louvered shutter in place over the ceiling 
opening. Shutter opens and closes automatically with fan use. 


Electronic jigsaws 


deliver power to match the load 


These brawny tools 
handle heavy cuts— 
and delicate curves 


By A. J. HAND 


Using Black & Decker's two new elec- 
tronic jigsaws is a bit like driving a car 
with turbocharger. The more load you 
put on these tools, the more current 
their electronic circuits will feed to the 


motors. The result is a great feeling of 


power. It's hard to slow the saws down, 
even when cutting two-inch fir. 

That power is nice to have, but it 
also takes some getting used to. Since 
these tools don't bog down, there's a 
great temptation to force them. And 
when you force jigsaws, you break 
blades. Even without electronics, 
these are top-of-the-line jigsaws. The 
7566—the bigger of the two—is espe- 
cially impressive. Its main features 
include: 

9 A one-inch stroke for fast cutting 
and long blade life. 

e A reversible shoe. Turn it around 
and the blade fits through a narrow 


Electronics for the 7566 model are con- 
tained on this printed-circuit board. Two 
solder joints and three clip connectors 
wire it into the jigsaw. . 
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Black & Decker models 7578 (left) and 
7566 feature electronic speed control, 
manual and automatic scrolling, sawdust 
blowers, and double insulation. Note that 


slot that minimizes chipping when 
cutting brittle stock such as ply- 
wood. 

€ Automatic scrolling. You mount 
the blade in a special clamp on the 
trailing edge of the reciprocating 
shaft, then unlock the scrolling head. 
The blade is now free to "caster" and 
will automatically pivot as you push 
the saw in the desired direction. You 
can also scroll manually, guiding the 
blade by turning the scroll knob atop 
the tool. Personally, I get better con- 
trol this way. 


Which to choose? 


The smaller saw, the 7578, also has 
the scrolling feature. It has a shorter 
stroke than the 7566, but its higher 
stroke speed helps compensate for 
that to a degree. And I found its com- 
bination speed-control thumb switch 
more convenient than the big saw's 
separate speed dial and trigger 
switch. This, plus the saw's smaller 


the blade on the 7578 is in the auto-scrol |- 


ing position, slightly to the rear of the 
reciprocating shaft. In that position, the 
blade is free to caster. 


size and lighter weight, would make it 
my first choice for doing intricate 
scrollwork. If, on the other hand, I 
wanted a jigsaw that could handle 
heavy, straight cuts as well as curves, 
I would choose the extra capacity of 
the 7566. 

The 7578 sells for around $50; that’s 
about 30 percent more than a roughly 
similar B & D saw without electronics. 
The 7566 is about $85. B & D makes 
no other saw with as much power or as 
many features. 


Specifications: — . 
B & D's electronic jigsaws 
| Max. Shoe Speed 

Model hp pe range (spm) 
7578 уз Tilt- 0—3,200 


anacity Bearings pri 
2", soft- Sleeve 


Tilt- 1,300— 
i 2,800 


4", soft- Ball, 
wood; sleeve, 
2", and 
hard- roller 
wood 
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mower 


ready your 


and double its life 


Simple checks make cutting 
easier and safer—and your 
mower r will last longer, too 


By WILLIAM J. HAWKINS 


Ready or not, your weekly war is 
about to begin—the grass is growing. 
And, short of converting your yard toa 
rock garden, there’s little you can do 


he. 
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but get prepared to do battle. That 
means a spring check of your mower. 

Putting your mower in shape has 
special advantages, according to ex- 
perts at Jacobsen, a major mower 
maker: Not only will it make your job 
easier this season, but it will increase 
the life of your machine—up to two 
times, they claim. 

The series of photos here illustrates 
major points you should check. While 


a riding mower is shown, most check- 
ups will apply to walk-behinds and 
garden tractors, as well. 

In general, give the mower an over- 
all inspection—look for cracks and 
loose bolts or wires, and be sure all 
safety guards and devices are in place 
and working properly. For more spe- 


, cifics, check our captions. But before 


you begin, be sure to disconnect the 
spark plug. В 


Check the blade: If it's bent ог cracked, 
replace it. If it's worn, it must be sharp- 
ened. Also check it periodically during the 
season—right away if it strikes a stone. 
Tighten blade and motor bolts. 


Tighten and clean all electrical connec- 
tions. Some corrosion may be removed 
with baking soda and water. Badly corrod- 
ed terminals may have to be replaced. 
Replace frayed or dried-out wiring. 
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Remove and check the spark plug. If the contacts are pitted or Remove all oil and grease from the drive-disc assembly by using 
burned, replace the plug. If not, then clean them with a wire brush a nonflammable solvent. A glazed drive disc can cause the sys- 
and re-gap the plug to the manufacturer's specifications. tem to slip, resulting in a loss of traction on slopes. 
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the fuel cap: Make sure the small hole is 
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Air-cleaner foam element should be washed in li spot is in 
not gasoline. Squeeze element dry in cloth, then soak it with not clogged, or gas will not draw from tank. Add fresh fuel. The 
30-weight engine oil. Gently squeeze out excess oil. tank should have been drained before storage, last fall. 
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Change engine oil after every 25 hours of use. Check oil level after Carburetor needle valve can correct rough-running or dead _ 
every four hours (when engine is warm). Periodically lubricate engine: Turn clockwise until closed, then back 1.5 turns. Warm ~ 


steering gear, cross shafts, bushings, and control linkages. engine, turn valve in either direction for best running. 


APRIL 1982 | 115 


uu, 
ae 


б Tiling iricks 


SS customize your bath ` 


You can copy the 
custom touches that give 
a bathroom distinction 


By AL LEES 


You needn't be building a new house 
to make use of the ideas shown on the 
next two pages. Most of these features 
could be included in a bathroom mod- 
ernization, and would do wonders 
toward perking up a routine room or 
bathing alcove. 

A major new approach now being 
promoted by the Tile Council of Amer- 
ica greatly expands the potential for 
bathroom upgrading—and makes it 
unnecessary to live with an impossi- 
ble old bathroom any longer: You can 
tile right over existing tile. 

Most of us with outdated ceramic- 
tiled bathrooms have assumed we're 
stuck with the pink-and-lavender or 
chartreuse effects. Tile is such a per- 
manent covering—for walls or floor— 
that the notion of stripping it all off for 
a new surfacing treatment lacks ap- 
peal. 

“Not necessary,” the Council now 
tells us: “Newly developed setting 
materials let you tile over any surface 
that’s structurally sound—including 
old tile.” Structurally sound is the 
vital phrase here: If your old tiles are 
loose and the mortar is crumbling, 
don’t risk installing new tile over 
them. But most tiling jobs—if not sub- 
jected to deteriorating moisture 
conditions from behind—are as sound 
as the day they were installed. 

Preparation work for tiling over tile 
is minimal. All that’s needed is a good 
cleaning with a strong detergent, plus 
sanding with Carborundum paper. 
(Abrasion gives a better bond for the 
new tile.) 
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Perhaps your bathroom or bathing 
alcove is tiled only three-quarters of 
the way up the wall, but you'd prefer a 
sleek tile surface all the way up to the 
ceiling. Just install a panel of wall- 
board on that exposed upper section of 
the wall, choosing a thickness to 
match that of the tiled area below. 
Then you run the new tile on right 
over this filled-out base. Once the tile 
field is grouted, you'll never find the 
seam. 

For any of the special structural 
effects shown on the next two pages, 
you may have to knock through old 
tile to tie your new framing to existing 
studs or joists. You then face your 
framing with exterior-grade plywood 
and apply the new tile to this sur- 
face. 


Variety: size, shape, color 


Another recent development lets 
you tile these fairly elaborate built- 
ins with ease and professional neat- 
ness: Not only do major tile makers 
offer a choice of tile sizes (as well as 
colors and textures), but they've added 
a variety of accessory trim shapes to 
let you turn corners and cap edges. 
These ceramic units are just as easy to 
install as the standard field tiles they 
match. 

For most wet-area applications, it's 
best to choose a textured, slip-resis- 
tant tile, rather than one with a glass- 
slick surface. As for color choices— 
don't be timid; the bath is a prime area 
for indulging your taste for bold col- 
ors. This is a room where you spend 
relatively little time, so heavy concen- 
trations of color won't have a chance to 
tire the eye. That's one reason why 
dark earth tones seldom seem oppres- 
sive, even when they're used in a 
small bathroom. 

As for the size of the tile you 


choose—it may be dictated by your 
project. If you plan to face coves with 
it, for example, only the smaller "mo- 
saic" tiles will give you a smooth 
curve. 

The only special tools you'll need for 
the job are the four sketched above: a 
notched trowel (for spreading the 
adhesive), nippers (for notching tile to 
fit around pipes), a tile cutter (usually 
rented from the dealer who sells you 
thetile), and a squeegee (for spreading 
grout into the gaps between tiles). 
From your standard tool chest, you'll 
need a straightedge, carpenter's level, 
plumb line, square, measuring tape, 
chalk line, trowel and wide putty 
knife, scraper, sponge—and a Carbo- 
rundum stone for smoothing any cut 
edges. 

For the actual setting of the tile, you 
can use epoxy adhesives, mastics, or 
sanded-latex portland-cement mor- 
tars. As for grouting materials, there’s 
now a variety of pre-mixed types in a 
wide range of colors that can also fig- 
ure into your design. 

Always do a dry run before commit- 
ting yourself to the installation. Using 
a level and plumb line, draw horizon- 
tal and vertical lines across the center 
of each area to be tiled. Lay out a loose 
course of tile (no adhesive) and adjust 
your starting lines left or right, up or 
down, so the fewest number of tiles 
will have to be cut along the edges. 
Always aim for edges that leave at 
least half a tile. Thin slivers of tile are 
not only hard to cut—they’ll look 
patchy. 

For step-by-step instructions, send 
50e to Tile Council of America, Box 
2222, Princeton, N.J. 08540, and 
they'll send you a new leaflet titled 
"How to Tile It Yourself." 


Turn page for more tiling tricks 
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SMALL-UNIT 
CERAMIC TILE — — 


CEMENT MORTAR BED —~ 
METAL LATH — ~. 


Ta 


BLOCKING — 
SOLID SUBFLOOR — 
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Cove away floor-wall corners—especially in hard-to-clean areas, 
like under the vanity counter. Small-unit mosaic tile (American 
Olean's Topaz, here) makes gradual curves possible—with block- 
ing for mortar bed over metal lath, as shown. Curve is echoed 
where dark stripe turns corner; tile must be shaped for this. 
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2x4 FRAMING 


CERAMIC TILE OVER 
WATERPROOF MEMBRANE 
"OR METAL PAN —— 
|: | MORTAR BED OVER 
| WATERPROOF 
MEMBRANE 
OR METAL PAN 


CERAMIC TILE 
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` SOLID SUBFLOOR - 


Build in a shower seat for comfort and safety. Since tile will form 
watertight facing, 2* 4's can be used to frame both the bench and 
the threshold lip beneath the shower door or curtain. In this 
installation, two-by-two-in. tile is run right over drain pan. Note 
tiled ledge above seat for holding soaps and shampoos. 
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CERAMIC TILE OVER 
WATERPROOF MEMBRANE - 
OR METAL PAN 


— EXTERIOR PLYWOOD a 


METAL PAN OR MORTAR BED 
(SLOPE TO DRAIN) | 


Add a tub-wall niche to eliminate groping for soap, salts, and 
brushes. If the back wall of your tub recess is a non-load-bearing 
partition, you can cut across the studs as shown, then deepen the 
recess by tacking 2x2 cleats to the 2x4's nailed across the cut 
ends. Tub is formed by tiling over framing and drain pan. 


- SOFFIT LIGHTING 
REMOVABLE TRANSLUCENT LENS 
WOOD STRIPS 


Tile a shelf recess between the mirrors of a two-basin vanity. Run 
the tile on out across the top of a storage chest snugged between 
the counters. Glass shelves display folded towels and accesso- 
ries. Tile, here, is American Olean's Renaissance. Adding a wood 
valance for soffit lighting makes entire area sparkle. 


Create supergraphics with tiles of ШШШ 


contrasting colors. Who says all © 


ii 
tiles have to be applied in solid- N x 
color squares? The alcove show- Ri ? 
er's Navajo motif requires several A 
two-tone tiles (custom-glazed in Hoy 
two colors); the bold star design . КИ 
requires many specially glazed insit, К} | 
units. (Both designs by California кка NN E 
architect Gary Gilbar.) Simpler M sr EE | d 
patterns can be worked out just by ABS le a А EA 
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By WILLIAM J. HAWKINS 
DRAWING BY GERHARD RICHTER 


If you stash winter clothes just anywhere for the summer, 
moths or mildew could mean you'll need a new wardrobe in 
the fall. The cure is cedar. The natural aroma of the wood 
smells good to us, but not to flying feeders. It also discour- 
ages mildew. Апа now cedar is flaked and pressed into 
four-by-eight-foot sheets—no need for the old tongue-and- 
groove boards that required time and a professional touch 
to assemble. 

The free-standing closet shown is framed with 2x4 stock 
and covered with 54-inch exterior plywood. Nail the ply to 
the framing in order: floor, sides, back, and ceiling. Then, 
in the same order, line the closet—plus the door panels— 
with the cedar sheets, using nails or panel adhesive. The 
sheets must be cut with a saw—do not try to score and snap. 
Save the remnants to line shelves. Install the clothes rod at 
a convenient height. 

Finally, add weatherstripping around the doors for an 
airtight seal. Magnetic catches will keep them closed yet 
allow them to be opened from the inside for safety. Once 
complete, don't finish or paint: This would seal the panels, 
making them useless. 

Although a free-standing closet is shown here, it's even 
easier to construct a built-in cedar closet. For new con- 
struction, the panels are nailed or glued directly to open 
studding (if local building codes permit it). For installation 
over a finished wall, use 11-inch finishing nails spaced 
every 12 inches vertically at each stud position (usually 
16-inch centers). 

Cedar panels are available through local lumberyards, 
and more information—including an idea booklet and a 
panel sample—is available for 50 cents from Giles & Ken- 
dall, Box 188, Dept. 7, Huntsville, Ala. 35804. 
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Cedar closet 


for out-of-season clothes 


5/8" PLYWOOD 
DOOR COVERED 
WITH CEDAR PANELS 


2x4 CROSS BRACE 


BASE MOLDING 
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6' 8" 
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Mobil Hl costs more than Valvoline, 
Quaker State and Pennzoil put together, 
because of the way it's put together. 


stay liquid longer 
under a wider tem- 
perature range. 

In fact, Mobil 1 
will keep protecting 
your engine up to 


This typical mol- 
ecule in Mobil 1* is 
the reason why 
Mobil 1 lubricates 
better, cleans bet- 
ter and protects 


Typical molecule in Mobil 1 


our engine better ' — MÀ 500°F above and 
han nitri پاپ په ج‎ = | _ | - it'll help get you 
oils can. | started even down 
Conventional | at 35°F below. 
oils like Quaker And Mobil 1's 


special molecular 
composition is also 
the reason Mobil 1 
saves gas com- 
pared to conven- 
tional oil and won't 
need changing for 


State, Valvoline 

and Pennzoil are 
made up of thou- 
sands of different 
molecules of 
widely varying size, 
length and shape. 


Whenever your 25,000 miles (or 
engine gets hot, one year which- 
the smaller mole- ever comes first"). 


So change to 
Mobil 1. You can't 
find a better motor 


cules can evapo- 
rate while some of 
the larger mole- 


cules can oxidize | oil, and you can 
and stick to engine | 3 8 E KCN ODER OPE x - € bet your molecules 
parts. ноев й ar Е KC Me e b an N EN on that. 
Mobil 1 mole- | du 8 HU VIR ау "ШО eR. i. МНЕ Sage a "Ада oil as needed. New car 
| | | org Oar, ш. i ИЕ "had "uh Ac VOCUM | 1M owners follow warranty instruc- 
cules are "custom | Pie M ec a Ta re VUES x u^ Nos M T C tions. Diesel owners follow 
built" to just the mA manufacturer s instructions 
right length P Mobil HI. The oil 
| | that saves you gas. 
and shape so they | | And more. 


100% Synthetic Motor Oi 


Saves уои баз апа oil спасе 


© 1982 Mobil Си! Corporation 


Save it 


. Or sell i 


With today's 
high car prices, 


MAINTENANCE 


here's how to evaluate 


whether your car s 
worth keeping 
Кееш х= l 
By E.F. LINDSLEY апа RAY HILL 


Yousay your car's worn out? You need 
a new one but can't afford it? Join the 
ranks. 

Today the price of a new car, any 
new car, is upward of $5,000. When 
amenities are included, the cost really 
skyrockets—to a point where many 
car shoppers are coming down with 
"sticker shock." And when you consid- 
er double-digit interest rates on loans, 
it's a wonder anyone can contemplate 
buying a new car. 

That's where your "worn-out" ja- 
lopy comes in. Your car, like your 
house, is a major investment. And just 
as homeowners are staying put and 
remodeling their homes, perhaps you 
should take a close look at your car 
and spend some time and money on a 
rebuild. You may be able to return it 
to its old reliable self. 

Don't think of rebuilding, or recon- 
ditioning, as a restoration, though. 
Restoring the rusted hulk of a car to 
showroom condition is too expensive if 
all you want is dependable transporta- 
tion. Rebuilding means starting with 
a car in reasonably good shape and 
replacing or repairing the vital en- 

Continued 
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STOP STALLING. 
PUT IN AUTOLITE, THE 
WIDE-HEAT-RANGE PLUG. 


If, some mornings, your car refuses to leave the driveway, or hates saying goodbye 
to stop signs, you may well be the victim of something called "cold plugs.” 

Poor starting, misfiring, and hesitating are often caused by oil and carbon deposits 
on the spark plug tips. | : 

To burn these off, you need what are called hot plugs. 

But, for effortless high-speed running on the highway, you're better off with 
cold plugs. (That's what race cars use.) 

` So what should you put in your car? 

Try putting in, not just new plugs, but a new brand of plugs. 

Autolite spark plugs. With Power Tips.* 

The Power-Tip Autolite is a remarkable plug. It has what 
mechanics call a wide heat range. 

Because of its wide-heat-range design it works like two 
plugs—a hot plug ала a cold plug. 

It runs hot on short trips, to burn off carbon, and cold on 
long trips, for smooth driving. 

So if your car stalls or misfires, why hesitate? 

Put in Autolites. 


In an ordinary plug, the tip ^ Autolite Power Tip plugs 


is short, which makes It have longer insulators and 
lose heat faster at low electrodes. Heat transfers 
speeds. And, because it's more slowly at low speeds, 
not as exposed to cool so carbon burns off. But at 
intake gasses, it stays high speeds, low- 

hotter at high speeds. temperature intake gasses 


keep the tip cooler, to help 
prevent pre-ignition and 
overheating. 


Available for cars where space in the combustion | террори онест 
chamber is sufficient to accommodate the Power Tip. Fram Corporation, Providence, Rhode Island 02916 


Save it—or sell it? 
[Continued] 


gine, transmission, suspension, and 
other operating parts so they'll func- 
tion without trouble for some years to 
come. 

But be aware that you'll be taking a 
gamble in reconditioning an older car. 
For example, you may complete what 
seems to be a good rebuilding job only 
to have a costly part fail a few miles 
later. You'll have to balance the costs, 
gains, and risks to decide if rebuilding 
is feasible. 

On the following pages is a flow 
chart to help you tally up the pros and 
cons of reconditioning your car. We've 
listed all major items you should 
investigate, along with approximate 
repair costs. If an item in your car is 
okay, check соор; if it needs repair or 
replacement, check BAD and note how 
much it will probably cost. Where 
we've left out a price, the cost is too 
variable to make a reasonable esti- 
mate. Fill it in according to your spe- 
cific situation. 

There are some basic factors you 
should consider when deciding wheth- 
er to rebuild. How much of the work 
can you handle yourself? What about 
downtime and interim transporta- 
tion? Where would you stand if, after 
an expensive rebuild, you totaled the 
car and the insurance company paid 
out only the depreciated "blue book" 
value? Will you be satisfied with your 
car's outdated styling for a few more 
years? How much degradation in your 
car's appearance are you willing to 
accept? You must come to terms with 
all these considerations before com- 
mitting yourself to reconditioning 
your car. 

Once you decide to continue, take a 
look at the flow chart. А yes answer to 
any of the "go or no-go" questions 
should make you think twice about 
reconditioning your car; it would prob- 
ably be a bad investment. But if your 
car passes this first test, follow the 
step-by-step procedures detailed in 
the chart, keeping a running account 
of costs as you go. And it's a good idea 
to have a shop manual for your car 
handy. 

The four-mile road test is a good 
way to start. It will help you quickly 
discover some of your car's more obvi- 
ous faults. 

Next, give the car a thorough going 
over, especially underneath with a 
powerful light. Anyone who has a good 
set of tools can do most of the inspec- 
tions we've detailed, and you can rent 
or borrow some of the equipment you 
may not have. 

Continued 


Reconditioning your car: 


theroute to low-costtransportation 


Basic "go or no-go” questions 
9 go q 


1. Is the car more than 10 years old? [| yes 
2. Does the car have more than 100,000 miles on it? [ | yes 
3. Is the car expensive to operate? А seven-mpg car driven 

12,000 miles a year will use $2,400 in gas ($1.40 a gallon). [C] yes 
4. 15 the car expensive to work on? (For example, an exotic for- 

eign car with hard-to-get parts or a domestic car with costly 

fuel injection or front-drive.) [] yes 
5. Is the body badly rusted—rocker panels, lower door panels, 

fenders yield to light thumb pressure—or are any of the frame 

rails or attachments to suspension parts rusted? L] yes 


IF YES 


The car is probably 


not worth considering 


IF NO 


Take the car on a four-mile stop-and-go road test 


A preliminary road test will point up any major problem areas in 
your car. Attend to these before beginning а step-by-step 
check. 

1. Listen for knocking (internal engine problem or loose trans- 
mission); whining (probably a pump noise, say, the power- 
steering pump); and tapping sounds. 

2. Look for excessive smoke: blue smoke comes from oil (bad 
rings, leaking valve-quide seals); black smoke comes from 
gasoline (engine running too rich); white smoke is from cool- 
ant (coolant in combustion chamber, cracked head or block, 
bad gasket). | 

3. Listen to transmission shifting. Automatic should shift with- 
out racing; standard should shift without grinding gears or 
whining sounds, and clutch shouldn't slip between gears. 

4. If you don't know whether a noise is in the engine or drive 
train, stop the car and accelerate the engine. 

5. investigate anything unusual from the road test. 
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C] no 
[| no 
C} no 
O no 


[] no 


| Inspect the chassis and undercarriage 


1. Check the shocks. If a corner of the car bounces more than 
1vztimes when it's pushed, the shock is bad. Replace in pairs 
($15-$35 a pair). 

2. Check the springs. Look for broken leaves, bad shackles, 
signs of shifting, worn rubber bushings, broken shock sup- 
ports, uneven droop between sides and curb heights. 

A. Coil springs cost about $20 each. 

B. Leaf springs cost $100 each new, $60 each recondi- 
tioned. 

C. Torsion bars can be readjusted. n.a. n.a. 

3. Check steering linkage (while someone moves the wheel). 

A. Tie-rod ends, center link, idler arm, pitman arm should 
have no free play. 

B. If these are okay but there is still free play, the steering 
box is bad (manual box: $100 new, $70 rebuilt; power- 
steering box: $140 rebuilt). 

4. inspect all brake lines and hose fittings. 

5. Check the brakes and wheels. 

A. Drums and rotors must have enough metal to be 
turned. if not, a drum is $40- $60; rotor, $50- $80. 

B. Brake shoes or pads must be replaced if worn ($12 a 
set). 


[]good[ ]bad $. 
Паооа Обаа $ 


[1good [ ]bad $___ 


[Jgood []bad $. — 
C. Fading brakes, inconsistent pedal pressure, or leaking 
master cylinder: Replace master cylinder ($50-$100). [аооа []bad $. 
D. Be sure wheel bearings are sound and well greased. (good [ ]bad $. . 

6. Inspect fuel-system lines, gauge connections, wires, line 
supports, and hose connections. 

7. Check the exhaust system. if it is defective, you can probably 
hear it. Any rotin the pipes, excessive noise, or cracks should 
be fixed ($50- $160). 

8. Inspect all electrica! wiring, especially the battery cables and 
ignition wires. 

9. Check the "high mortality" parts, such as belts, battery, all 
hoses, radiator cap, and fuel filter. 

10. Check the tires. Be sure there's plenty of tread, and the side- 
walls aren't damaged. 


[]good[]bad $ 


[ ]good (Баа $___ 
[ ]good [ ]bad $. 
Llgood bad $ 


[Jgood Г]Баа $| 


[lgood[]bad $. | 
[ good [bad $| 


[]good []bad $.— 


[ ]good Оаа $. | 


A few of the checks need some 
explanation, though. In checking the 
springs, for example, say the car sags 
to one side. There may be a weak front 
or rear spring, or two bad springs on 
the same side. To find out, jack up the 
front end at the middle until the 
wheels are a couple of inches off the 
ground. (Be sure the jack is under a 
structural member capable of support- 
ing the car.) Measure curb height at 
the rear. If both sides are equal, you 
know one of the front springs is bad. 
Springs, as with shocks, must be 
replaced in pairs. 

Let's say the curb height is still 
uneven at the rear with the front of 
the car jacked up. Lower the front end 
and jack up the rear. Measure front 
curb height. If it's uneven, both 
springs on one side are bad; you must 
replace all four springs. If curb height 
is now even, both rear springs must be 
replaced. 

When it comes to the engine, things 
can get more complicated. If your 
engine has been performing well and 
your checks of compression, oil pres- 
sure, and vacuum raise no red flags, 
it's probably a pretty safe bet. But you 
should be aware that in working on 
complex assemblies, such as the en- 
gine, it's easy to be misled—even if 
you're fairly knowledgeable. 

Suppose you have high oil consump- 
tion, for example, but compression is 
at spec. Logic says that all you need 
are valve seals. But valve seals may 
be only part of the story. Worn rod 
bearings may be throwing off more oil 
than the rings can handle, and the 
excess oil on the cylinder walls could 


Continued 
Check the cooling and lubricating systems 
1. Pressurize the radiator and look for leaks anywhere on the radiator, heater core, and 
at all hose connections. 

A. If the radiator core is leaking, it will cost anywhere from $25-$70 to fix, if you 

can't solder it yourself. A new core will cost $95-up. А new radiator will cost $140. [] good [] bad $. 

B. A leaking heater core will cost $25-$270 to fix, depending on accessibility. Llgood [] bad $ 

C. Check freeze-out plugs for leaks. Some are hard to get at and may cost, say, up 

to $100 to fix if the transmission must come out. O good [] bad $ 

D. Check condition of antifreeze. Oily, foamy, discolored coolant may signal | 

engine problems; rust suggests some kind of blockage in the system. 1 good [] bad $. 
2. Check for engine-oil leaks. Have the engine steam-cleaned and go top to bottom. 

A. Check valve-cover gasket, oil filter, oil-pressure switch, and main crankshaft 

seal. A leak may be easy to fix (tighten valve cover, tighten oil filter), moderately 

hard (some valve covers take 90 minutes to remove to replace the gasket), or very 

hard—and expensive (leaking rear crankshaft seal demands that the engine be 

removed: over $100). good Û] bad $. 

B. If engine oil is milky, coolant is present. Have engine checked at a garage. C] good О bad $ 
3. Check for transmission-fluid leakage. | 

A. Leaking pan gasket or rear seal is easy to repair. Ll good [] bad $ 

B. A leaking front seal is expensive: The transmission must come out. Ll good [] bad $ 

C. If the pinion seal in the differential is leaking, $60 will fix it. LJ good [] bad $ 

D. If there's a leak where the axles fit into the differential housing, you'll need an 

axle-carrier assembly: $100 used, $75 labor. C good C] bad $. 

E. If transmission oil is discolored or it smells odd, have the transmission checked 

out at a garage. If an overhaul is needed—it probably is—figure on $350- $450. O good О] bad $. 


124 | POPULAR SCIENCE 


NEW FILTER FOR DIESEL CARS PROTECTS 
INJECTORS AGAINST WATER DAMAGE 


The problem of water in diesel fuel 
is as old as the diesel engine itself. 

And it poses the threat of expen- 
sive injector damage to every diesel- 
powered car and truck on the road. 

So it should come as no surprise | 
to learn that virtually every industry | 
expert in diesel maintenance 
recommends a fuel/water separa- 
tor to protect your engine. 

Water damage to injectors isn't 
covered by your warranty. 

So if your new car is damaged 
from water in the fuel, you'll have to 
bear the cost of repair alone. 

That's why. for years now, truck- 
ers have been using special filters 
to remove water from diesel fuel. | 
One of the most effective units is 
the Scavenger from CR Industries. 
Now, with the growing popularity 
of diesel cars, CR Industries is 
introducing the Scavenger III—a 
special fuel/water separator for 
automotive diesel engines. But to 
fully appreciate the importance of 
the Scavenger III, it helps to fully 
understand the problem. 

Water murders diesel engines. 

First, believe it or not, water pro- 
motes the growth of algae in your 
fuel tank. And algae gums up every- 
thing. Normally, it'll plug your fuel 
filter before it gets to anything else. 
So if your fuel filter is easy to re- 
place, things aren't too bad. But if 
the water gets to your fuel injec- 
tion unit, things get worse. 

Your fuel injection unit isa 
masterpiece of micro-technology 
that depends on diesel fuel for 


lubrication. But water strips away 
that vital lubrication causing 
harmful wear. Worse yet, it causes 
rust. Before long, internal injector 
surfaces which are polished to 
within a few millionths of an inch 
become badly damaged. A complete 
injector system overhaul can cost 


asmuchas$1 200 or more. (And 


awy that's no joke.) 


water trap. 

- Water has 
uw never been a 

й major problem 
Ч in gasoline. 
“J You see, gas- 
EN oline is so vol- 
COALESCING FILTER MATERIAL atile it gives off 
CAPTURING WATER DROPLETS. fum es which 
form a natural vapor barrier. 
(When you open a gas tank, air 
doesn't rush in; fumes rush out.) 

But diesel fuel is far less volatile. 
So in a diesel fuel tank, the air 
space is filled with ...well ...air. And 
air usually has a little humidity. 


| When it condenses out, it runs 


down into the fuel, drops through 
the fuel (because it's heavier), and 
settles at the bottom of the tank. 
The water can't evaporate again 
because the diesel fuel seals it from 


the air. Hence, diesel fuel forms the | 


perfect water trap. But for the life 
of your engine, the water has to 
come out. Which is where the 
Scavenger III comes in. 
Three-stage filtration. 

When water and fuel enter the 
Scavenger III, they're forced to pass 
through a remarkable three-stage 
filtration system. 


First, a particulate filter removes 
dirt, grit and algae which could 
damage the delicate moving parts 
in a fuel injection system. Next, a 
unique coalescing filter gathers 
tiny droplets of water into larger, 


| heavier drops that fall into the 


reservoir below. Finally, a DuPont 
Teflon? stripping screen captures 
any water droplets carried along by 
rapid fuel flow and forces them to 
drop into the reservoir. 

Drain it while you drive. 

The Scavenger III Deluxe Kit 
includes an electronic water probe 
which lets you know (through a 
dash-mounted warning light) that 
the Scavenger III needs draining. 
And a remote controlled solenoid 


| valve permits you to drain water 


from the reservoir without leaving 
the driver's seat. There isn't 


| another unit on the market which 


offers this important convenience. 


If you're handy with tools, you 
can install the entire system on 
your car in an afternoon. (Complete 
instructions are included.) Or if 
you prefer, your dealer can install 
it for you. 

The CR Scavenger III is available 
through many fine automobile 
dealers who sell diesel-powered 
cars. For the name of the dealer 
nearest you, call toll-free 
800-323-4704. (In Illinois. 
800-942-8141.) The Scavenger III 
is a product of CR Industries, 
Elgin, Illinois 60120. 
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Save it—or sell it? 
[Continued] 


Inspect the power system 
| Best bet: Have the engine checked with an analyzer, such as 


Sun's 2001 unit, for a thorough report ($25). If you do it your- 

self: 

1. Check compression [PS, Sept. '81] with a compression gauge. 
If it's low in one or more cylinders, you have either bad rings 
or bad valves. Squirt some oil in the bad cylinder. 

A. If the reading is higher when you recheck, rings are bad 
(ring job: at least $400). 

B. If reading is the same, valves are bad (valve job: $200 or 
more). 


| 2. Check oil pressure by removing the oil-pressure switch and 


inserting a gauge. If oil pressure is not at spec, the cause may 
be bad bearings or oil pump. Take the car to a garage. 

3. Check engine vacuum with a vacuum gauge, engine at oper- 
ating temperature. Vacuum should be 17-21 in., needle 
steady. 

A. If it's low, you may have a vacuum leak or late timing. Llgood [ ]bad $ 
B. If it's erratic, you may have a valve-train problem: bad 
camshaft, push rods, or rocker arms. You should pull the 
head and check rocker shafts, rockers, valve springs, cam 
lifters, and valve timing. Check bores for wear at upper 
end. [ ]good [bad $. 

4. Perform a power-balance test. Attach a tachometer and, with 
the engine at operating temperature and running at recom- 
mended idle speed, disconnect each spark plug momentarily 
and watch rpm drop. It should be the same for each cylinder. If 
not, you probably have an ignition, compression, or vacuum- 
leak problem. (On some Ford cars, the car must be stopped 
and restarted for each cylinder.) 

5. Check the carburetor. If your car is more than five years old 
you may need a new ($145-$175) one. 


[ good [ ]bad $.. 


L]good bad $___ 
[]good []bad $. 


| 6.If you decide you need a rebuilt engine, you can either rebuild 


it yourself or get a salvaged engine (if you have the tools), or 
buy a re-manufactured one (short block: $640-$1,065 
depending on size; full engine: $850- $1,385]. 


What will it cost? 

Go back to the chart and tally up all prices attending the "bads" 
you have checked. Prices not listed can be estimated from the 
Motor Parts and Time Guide for your specific problem. Include 
labor for whatever you don't, or can't, handle. Fill in the blanks 
below to obtain comparative costs (say, over three years) for 
your car versus a new one. For example,a 10-mpg car with $300- 
a-year insurance (no collision) will cost you $5,940 ($5,040 in gas 
+ $900 insurance) plus rebuild costs. A 25-mpg new car that 
costs $7,000, has finance charges of $1,152 (on $5,000 over three 
years), and is insured at $500 a year (collision) will cost you 
$11,668 ($7,000 + $1,152 + $1,500 + $2,016 in gas). 


NEW 
CAR 
rebuild costs cost 
(your 
estimate) 
insurance (no 
collision) 
fuel (X mpg, 
12,000 miles 
a year, $1.40 a year, $1.40 
a gallon) a gallon) 
total total 


$ N 
finance (14%) $ 


insurance 
(collision) 
fuel (X mpg, 
12,000 miles 


ت 
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[ ]good Llbad $. 
[]good [bad $ . .| 


[ ]good [bad $ 


be fooling your compression gauge. 

In this case, replacing the seals 
wouldn't help much. À pressure gauge 
in the oil-sender hole would probably 
tell you about the worn bearings—but 
maybe not. À low oil-pressure reading 
might be no more than a stuck relief 
valve in the pump or a plugged oil- 
pump intake screen. It can also mean 
a worn-out oil pump. You have to be 
careful not to jump to conclusions. 

There are other engine conditions 
that could badly mislead you. À low or 
erratic vacuum reading can mean bad 
valves, but with mechanical lifters it 
may mean only improper clearance 
adjustment. A leaking intake mani- 
fold or carburetor gasket could be the 
cause, as well. So might worn rocker 
bushings, rocker shafts, or adjusting 
screws. It could also be worn cam 
lobes, in which case a real check 
requires at least a dial-indicator read- 
ing of each cam lifter. 

If you come across a problem such as 
this, it would be best to seek a profes- 
sional opinion: It may be a whistle 
stop for considered judgment before 
continuing your rebuild. 

We have not included appearance 
items in our flow chart—they have lit- 
tle to do with a car's dependability. 
But a thorough surface cleanup may 
make you feel better about your car. If 
your trim or bumpers are rusted or 
damaged, trim strips and rechromed 
bumpers are worthwhile if you can 
buy them at reasonable cost. 

Small dents can probably be re- 
paired with some body filler and a lit- 
tle hard work. But collision damage, 
such as buckles and ripples, suggests 
misalignment. You may not want to 
recondition a car with this damage. 

Some climates are hard on paint. 
Try cleaning up a few spots with rub- 
bing compound: Maybe a professional 
rub-out with a power buffer would do 
wonders. Апа try to work out a sys- 
tematic spring-fall waxing plan. If 
severe salt is a problem, spray chrome 
surfaces with one of the materials that 
leave a film you can wipe off with a 
solvent in the spring. Finally, a $150— 
$200 paint job might be worth it to 
you, especially if your car is in good 
mechanical condition and a rebuild 
isn't that costly. 

Deciding whether to save or sell 
your car is a difficult task. But if you 
follow through from preliminary eval- 
uation to a system-by-system check- 
out, you should be able to make a good 
decision. And if you can save your car, 
that will be an effective antidote for 
sticker shock. 
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SWAY CONTROLS LIGHTING AIDS 


As a trailering enthusiast, you know how important it is to have 
the right towing accessories. 
U-HAUL HITCH WORLD" has everything you need for 
your tow vehicle and trailer to help protect your investment. 
Whether it's only a new electrical connector or a complete 
towing system, you'll find it all at U-HAUL HITCH WORLD. 
With over 35 years experience, nobody knows more about 
trailer towing than U-HAUL? 
COMPLETE LINE OF HITCHES 
Hitches for cars, trucks and motor homes. Regular and heavy- 
duty hitches. Weight-distributing hitches including the new 
350 mini-hitch. All from top-brand names in trailering such as 
REESE, DRAW-TITE and VALLEY. Also custom fabrication for 
unique vehicles and towing needs. 
COMPLETE LINE OF TOWING ACCESSORIES 
Brake and sway controls, electrical connectors, 
transmission coolers, ball mounts, suspension 
aids, tow bars, mirrors, and more! 
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Everything for 
our Towing Needs 


HITCHES 


ма, 


Ро Рант 


TRANSMISSION & 
OIL COOLERS 


BRAKE CONTROLS 


MIRRORS 


CONVENIENT SERVICE 
No matter where you travel, theres a U-HAUL HITCH WORLD 
nearby. U-HAUL has over 1,100 fully-equipped HITCH WORLD 
locations in the U.S. and Canada. Open seven days a week. 
FULL WARRANTY 
HITCH WORLD custom hitches are warranted for as long as 
you own your vehicle. Defects in materials, workmanship or 
installation will be repaired or replaced at no additional cost 
at any of our 1,100 locations. 
RV & TRAILER SERVICE & REPAIRS 
Spring and winter checkups. Mechanical, electrical and body repairs. 
Get everything for your trailer towing needs from U-HAUL 
HITCH WORLD. Find HITCH WORLD at a nearby U-HAUL 
Moving Center or in the Yellow Pages under Trailer Hitches. 
Write for FREE HITCH GUIDE: EHE mi 
HITCH WORLD, Department S, | LJ-HAUL | 
P.O. Box 21503, | 
Phoenix, Arizona 85036 | MOVING & STORAGE | 
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QUAKER STATE SAVES YOU 
ON GREAT REPAIR MANUALS 
$1 QUAKER STATE Ç 


+ Heese With each book you order, you'll receive 2 or 3 $1 
«Mem Coupons good toward the purchase of Quaker State 
quality motor oils. Buy 3 books and you'll not only save up to $9, you'll 
also receive up to 9 $1 Quaker State coupons. That could be like get- 
ting 9 quarts of motor oil at no extra cost. And the coupons 
are valid for the purchase of all four Quaker State quality 
oils — Sterling, DeLuxe, Super Blend and HD. 


GUARANTY! 


This offer is risk-free. Take your pick of Quaker State's big 

Car Care Book Offer. Examine and use your books for 30 days. 
If not completely satisfied, return them for a full purchase . 
price refund. But keep the valuable $1 coupons, with | 
Quaker States compliments. : 


Em P 
Car care costs are climbing every year. You can save \Ё == Wu. 
a substantial part of maintenance costs by doing the Lj рии ш 
service yourself. | | | Sk: eem e 
That's why Quaker State is making p OR 
those books available. Because ‚© gm 
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VALUE $9.95 
YOU PAY 


W m 


Comes with 2 $1 
coupons 
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Take advantage of it today. Every book is a gem of ja VS E 
clarity loaded with precise illustrations and detailed, = 


P RETAIL SO 
VALUE $10.95 
YOU PAY 

% 95 
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VALUE $ | 
YOU PAY 
"1 95 


Comes with 3 $1 
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STAYIN’ ON THE ROAD 


UP TO 20" 
PLUS GET 


алат 


ЕЕ СЕТА ON 
` МАЈЕ 59.95 


YOU PAY 


ЫР ай 


FREE 


Comes with 2 $1 WITH EVERY : Be A 
BOOK IN THIS © 7” 
GROUP. 1 N 0) > 
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WITH QUAKER STATE. 


. coupons good a 
ing retailers towards the pur- 


Step-by-step instruc- 
. tions that make repair 
jobs simple. And, 

remember, with each 
book ordered, Jo get $1 
a 


= 


icipat- 


chase of any Quaker State 


Motor Oil. One of your first jobs 
will be an oil change. And Quaker 
State Motor Oils, refined from 

Pennsylvania Grade Crude Oil, meet 
or exceed the lubrication require- 
ments of any automobile engine. Send 
for your books today. And keep stayin’ 
on the road with America's quality 
motor oil. Take 30 days to decide you re 
satisfied. Full refund if you're not. 


Created by world's largest publisher of automotive 
information. Every book on these pages was written 
and edited by the in-house staff of Chilton Book 
Company Radnor, Pa. For do-it-yourselfers, Chilton 
provides tne world's most authoritative and depen- 
dable single source of automotive information. 


SPECIAL 


(When you order at 
least one other book.) 


ONLY а" 
$9.95 


QUAKER STATE 
INFORMATION CENTER 


PO. BOX 2101 GRAND CENTRAL PO. 

NEW YORK. NEW YORK 10163 

Yes, | would like the book(s) indicated by #5 in the 
space(s) below. | enclose $ plus $1 each for 
shipping and handling to make the sum of $ 

(Check or money order, or credit card # only, please.) 
If not satisfied, | can return all the books to the above 
address for a full purchase refund, but | can keep 

the $1 coupons. 


Name 
Address A 
State 


LOU EDT n RENE 
(In Canada, add $1.00 

to cost of each volume.) 
New York City residents, add 8'4% sales tax. 
New York State residents, arid 444% sales tax. 


Quaker State book offer expires 9/30/82. 
Allow 4-B weeks for delivery. 


sepa, e x 
Enter your VISA, | 
or Mastercard # here: 


If your old quzzler 
is on this list, 
you re in luck. 


AMC 


| à FORDIMERCURY 
8 Cyl. —1968-76 504", 560" 2 ЬЫ. engines, all ( 8 Cyl.—1962-77 289'-400" 2 bbl. engines, all 
transmissions. 6 Cyl.—1970-76 252", 258" Ў transmissions. 6 Cyl.—1965-77 170", 200" 
1 bbl. engines, all transmissions. 4 (Incl. 2800cc) 1 & 2 ЬЫ. engines, all 
M transmissions. 4 Cyl.—1971-74 1977 2000cc, 
BUICK 3 2300cc 2 bbl. engines, all transmissions. 
8 Cyl.—1970-76 550'-455" 2 & 4 bbl. | | 
engines, all transmissions. 6 Cyl.—1968-75 8 OLDSMOBILE 
250" 1 bbl. engines, all transmissions. 1978 | 8 Cyl.—1975-77 550'-455" 2 & 4 bbl. engines, 


251" 2 bbl. engines, all transmissions. 


CHEVROLET 


all transmissions. 6 Cyl.—1968-78 251" 250" 
1 & 2 bbl. engines, all transmissions. 
4 Cyl.—1976-7? 140" 2 bbl. engines, all 


8 Cyl.—1968-76 527-454" 2 & 4 bbl. transmissions. 
engines, all transmissions. 6 Cyl.—1965-74 
230", 250" 1 bbl. engines, all transmissions. PONTIAC 


8 Cyl.—1967-78 505'-455" 2 & 4 bbl. 

engines, all transmissions. 6 Cyl.—1970-78 
251", 250" 1 & 2 ЬЫ. engines, ап ` 
transmissions. 4 Cyl.—1975-77 140", 151" 
2 bbl. engines, all transmissions. 


TOYOTA 
C. 4 Cyl.—1975-77 1600cc 2 bbl. engines, all. 
_ transmissions. 


4 Cyl.—1975-77 140" 2 bbl. engines, all 
transmissions. 


DODGE/CHRYSLER/PLYMOUTH 
8 Cyl.—1970-77 518'-440" 2 & 4 bbl. engines, 
all transmissions. 6 Cyl.—1969-77 

170"-225" 1 & 2 bbl. engines, all transmissions. 
.Cyl. —1979-80 1.7 litre 2 bbl. engines, all 
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If it's there, then theres an ECONOMASTER® brand Fuel If your car isn't on this list, you're still in luck. There 
Economy carburetor that can improve или is an ECONOMASTER brand Standard 
your car's gas mileage from 5 to 10 Replacement carburetor for your 
percent* depending on engine. How's car. It can restore your 
that for luck? car's original performance. 


The ECONOMASTER brand Fuel Holley Replacement 
Economy carburetor is the only Parts Division; 
replacement carburetor designed 11955 East Nine Mile Road, 
to deliver improved fuel SS x " سا‎ Michigan 48090. 
economy. Many models yw = > = ` "Actual economy may vary due to 
have enlarged metering [Lob эы 
ports in Ше carburetor's and driving habits. 
idle system to improve fuel *Registered Trademark 
conditioning. And an exclusive 


le booster venturi f 
vane-siyle booster venturi for _ Holley Makes Fuel Efficient 
Holley 


stage power valves for improved 
mid-range efficiency. So you can 
Replacement Parts Division 


put that old guzzler on a diet. Fast. 


Colt Industries 
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Checking your oil level from the driver's 
seat can be as easy as looking at one of 


Not checking your oil? 
Engine failure can result. 
These devices will 

do the job for you 


By ED JACOBS 
PHOTOGRAPHS BY JOHN KEATING 


Many of today's car owners neglect to 
check the engine oil at frequent inter- 
vals, even though the consequences 
can be extremely expensive. 

Why? "Full-service" gas stations 
are dying out, and, to save money, 
more and more people are pumping 
their own fuel at the burgeoning self- 
service stations. That can mean trou- 
ble. Often they forget to check the oil; 
some don't even know how. 

With engine failure a possibility, 
checking oil level is a must. But it can 
be a nuisance. Wouldn't it be nice if 
you could check it from the driver's 
seat? You can if you drive a new Rolls- 
Royce, Bentley, Renault 18i, or Ferar- 
ri Mondial 8; all of these luxury cars 
have electronic oil-level monitoring 
systems. 

But even if you don't have a new 
Rolls, you needn't feel left out. New 


these three 


ET сч 
monitors 
Co.'s Oil Sentry, Normark Manufacturing 


add-on electronic devices will watch 
your oil level for you. 

While the electronic monitors are 
new, add-on mechanical systems us- 
ing vacuum pressure have been 
around for a long time. According to 
Don McLees, president of Levelonics 
and designer of a vacuum system, 
"Mechanical systems ask too much of 
the user. To get really accurate read- 
ings, you have to use them under the 
same conditions and operate them the 
same way every time." 

That's not the case with the elec- 
tronic units. Once installed, they do 
all of the work, quickly telling you if 
the oil level is safe. But they don't tell 
you anything about the oil's condition. 
You should regularly examine the oil 
on the electronic probe that replaces 
the dipstick in these systems. 

Four types of sensing systems are 
used: inductive-float, float-switch, 
thermistor, and conductance-measur- 
ing. The inductive-float type (Level- 
onics Electronic Dipstick) uses a small 
ball, light enough to float on the oil's 
surface inside the device's hollow 
probe. А small coil is located in the 
probe at the one-quart-low level. 
When the oil drops to this level, the 
coil detects the ball's presence and 


(left to right): 3M. 


A 


Corp.'s Electronic Dipstick, and Levelon- 
ics' unit, also called Electronic Dipstick. 


switches on the warning light on the 
dash. 

The float-switch sensor (Useco En- 
gine Saver and Hayden Qt/Low) also 
uses a lightweight floating ball in a 
hollow cylinder. When the oil level 
drops to the add point, the ball touches 
two electrical contacts and completes 
a circuit, lighting the warning light. 

The thermistor type (Normark 
Electronic Dipstick) uses engine oil as 
a heat sink. When the oil falls below 
the add level, it no longer cools the 
thermistor; the resulting high-heat 
condition trips the warning circuit. 

The conductance-measuring sensor 
(3M Oil Sentry) uses a "bistable elec- 
tronic circuit" as a simple memory and 
compares the oil's conductance at the 
checking time with what it “remem- 
bers" as the correct value. When the 
oll level is too low, the two values dif- 
fer and the warning light is switched 
on. 

Because much oil is drawn out of the 
sump and circulated through the 
engine when it is running, these sys- 
tems are designed to check oil level 
with the engine off and your vehicle 
on level ground. However, the Level- 
onics unit can be left on continuously. 

Continued 
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Add-oil alarms 
[Continued] 


ORIGINAL — 
DIPSTICK 


REMOVE 1/4" 
OF COATING 


Sensor probes in most of the units avail- 
able must be tailored so that the sensing 
elements are lined up with the add-oil 
mark of the old dipstick. Follow the 


Dipstick-replacing probes, such as this 
Levelonics Electronic Dipstick unit, can 
also be used as a manual dipstick to check 
the condition of the engine oil. 


"Ihe experienced user," says Don 
McLees, "can tell about how much oil 
isin the sump by the way the indicator 
lights react to changing conditions— 
hills, curves, braking." Useco presi- 
dent Tom Wilson says that the Engine 
Saver can be wired to function the 
same way, "if you want to watch the 
light show." 

Installing the devices can be rela- 
tively easy, but some may require 
drilling and filing if you want to 
mount their warning panels in your 
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SHOULDERS OF BUSHINGS AREA 
(ENLARGED VIEW) 


instructions (these are for 3M's Oil Sentry) 
scrupulously and exercise great care, as 
the sensing elements and wiring of 
probes can be extremely delicate. 


dash or console. Others may require 
you to gain access to the ignition 
switch, which can be difficult on new- 
er cars. If possible, try to evaluate a 
unit's difficulty of installation before 
you buy it. 

Other things to evaluate before pur- 
chase include whether or not the unit 
is fail-safe. (If a component fails, will 
you get an erroneous "danger" read- 
ing or some other warning to make 
you look for trouble, or will the unit do 
nothing, leaving you thinking all's 
well?) Is the system rugged enough for 
the use you will put it through? The 
Normark sensor, for example, is "very 
fragile" and carries the warning, "Do 
not touch with anything." Some 
probes can also be used in automatic 
or manual transmissions. Can yours? 
And can the system operate in the 
temperature range you have in mind? 
Most thermistors, for instance, work 
only between about 25 and 300 
degrees Fahrenheit. 

Pricing runs from $14.95 to $39.95. 
That may seem like a lot of money to 
people who figure that every car 
comes equipped with a perfectly good 
dipstick. However, that's true only if 
you use it. If not, one of these electron- 
ic monitors could be the cheapest 
insurance you can buy for your 
engine. 


MANUFACTURERS’ LIST 


Hayden, Inc. (Qt/Low), 1531 Pomona Rd., Corona CA 
93111; Levelonics (Electronic Dipstick), Box 5557, Ever- 
ett WA 98206; Normark Manufacturin ЧИР, (Electronic 
Dipstick), Box 400408, Dallas TX 752 (Oil Sentry], 
Box 33133, St. Paul MN 55133; Useco (Engine Saver), 
4949 Everett Ave., Los Angeles CA 90058. 


Push-button 


| security 


for your garage door 


Touch the right buttons—and in the 
right order—and this new security 
system tells your automatic garage 
door to open up. But hit a wrong key, 
and a potential thief is on the outside 
looking in. 

The Touch Code Lock from Sears 
takes the place of conventional key 
locks used on automatic garage doors. 
It's more convenient since all you do is 
remember the combination—and any- 
one in the family can use it. It's also 
safer because it's programmable— you 
can change the combination at any 
time. (You can givethe combination to 
the mailman for a special delivery, for 
example, then change the combina- 
tion the next day.) 

The $50 lock comes in two parts: the 
flip-top key pad mounts on the outside 
of the door; the lower control box goes 
inside. The order in which you attach 
the connecting wires determines the 


| specific four-number code to be used 


out of the 20,000 possibilities. The 
Touch Code Lock will work with any 
automatic garage door system.—W. J. 
Hawkins 


Sears Tire & Auto Centers 


CWE INSTALL CONFIDENCE ) 


hy tery at your bike dealer's place. 
FARS ALSO H The DieHard Marine/RV bat- 

A DIEH ARD FOR hundreds of times 4 
| iw after a deep dis- ® 


tery is designed to EIE back 
| cnarge. Many — 
YOUR CAR. moretimesthan © ew 
CALI. ОГ dinary СХ Sears DieHard bimari 


But you probably knew that. battery. So if you == 
Chances are, you have a DieHard® have a boat or a recreational 
battery. After all, its America’s vehicle, you should have а 
number one replacement battery. D1eHard. Not everybody has d 
golf cart, of 
course, Or 
a huge, 18- 
wheel, trans- 
E continental 
v truck. But 
I there are 
DieHard 
batteries 
for both. 


You can get DieHard starts for E ê | т —— your 18-wheeler, We CVET) 
your golf cart and just about everything is between. ha ied Die- 


That shows alot of confidence. Hard for Zambonis. And if you 
And for a very good reason. have one of those, it rneans you 
Nearly everybody knows about clean the ice atthe hockey games. 
the power of a DieHard. In fact, whatever you have we 

Unfortunately, not everybody probably have a DieHard for it. In- 
knows that they cam have the cluding your car Even yourTOoyotqt, 
same kind of power even if hey your Datsun, or your AUGE 
dont have a car. And with every „gee 

For instance, there's а DieHard DieHard battery you 
for most motorcycles—from little buy, we throw in 
o0cc Hondas to big 1200cc Harley something else for no 
XLCHs. And theyre just $3999 no extra charge. ” 
matter which size you need. Confidence. 
Compare that to the price youd. 
pay for a replacement Dat- You can count on 


ic) Sears, Roebuck and Co. 1982 


AUTO 
MAINTENANCE 


Add-on 
overdrive 


saves gas 


SuperDrive looks like an ordinary torque 
converter from the outside. But the photo 


Designed specifically for 
automatic transmissions, it 
can even be a DIY project 


By ED JACOBS 


Overdrives have been known for de- 
cades to be capable of boosting fuel 
economy, but until recently their 
importance has been largely over- 
looked. Add-on units have been 
around for years, but tended to be 
expensive and frequently required 
elaborate modifications. 

Now a new add-on overdrive, devel- 
oped by a California company for use 
with automatic transmissions, may 
help some car owners enjoy better 
mileage. 

In 1971, B&M Automotive Products 
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above reveals some of the extra compo- 
nents needed for the overdrive effect. 


of Chatsworth, Calif., began working 
on the new overdrive. B&M's first 
efforts went into fitting the overdrive 
to the transmission’s tail shaft, but it 
was soon obvious that the installed 
cost would be prohibitive. Then the 
company looked into combining the 
overdrive with the torque converter, 
which provides the fluid coupling 
between the engine and transmission. 
The first prototype used a single plan- 
etary gear set to achieve the overdrive 
function, but produced excessive heat 
and proved too costly. | 

The final approach, now called Su- 
perDrive, uses two planetary gear 
sets: One gives the desired overdrive 
ratio and the other provides a split 
torque path for engine power. Most of 
the torque flows through the convert- 
er's fluid coupling, just as all power 
would in a conventional automatic. 


The remainder passes to the transmis- 
sion through a fully mechanical path, 
which, by eliminating some ofthe con- 
verter's normal slippage, means bet- 
ter fuel economy. 

The real economy improvement of 
any overdrive comes from turning the 
drive wheels at a higher rate than the 
transmission normally would. Thus 
the engine turns slower at a given 
vehicle speed and burns less fuel. 
SuperDrive's net step-up is 25 per- 
cent. 

But there is a trade-off: Vehicles 
with overdrives accelerate slower. 
While SuperDrive is no exception, a 
design quirk is claimed to lessen the 
effect. The B&M unit has a higher, 
2.5:1 torque-multiplication factor, 
which means better acceleration from 
rest, though not as good overall as 
without an overdrive. Another draw- 
back, according to SuperDrive Prod- 
uct Manager Bob Ritzman, is a bit 
more noise during low-speed accelera- 
tion. "But it's nothing you'd have to 
cover up by turning on the radio," he 
claims. 

Perhaps one of the most attractive 
points about SuperDrive is that it can 
be a do-it-yourself project since it's 
designed to be a direct-replacement 
item. In simplest terms, that means 
you remove the transmission, unbolt 
the torque converter, and replace it 
with a SuperDrive, then reinstall the 
transmission. This takes work, but is 
straightforward. If you're not that 
much of a DIY-er, the job should be 
reasonably inexpensive at a shop. 

That's the good news. The bad news 
is that SuperDrive is available only 
for certain automatic transmissions; 
that its claimed economy improve- 
ment can vary greatly depending on 
the application; and that its payback 
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ANNOUNCING A 
NEW CONCEPT 
IN PICKUPS 


NEW-SIZE FORD RANGER 
Ford's American-built Ranger 
combines high mileage with big- 
size room, ride and features. 


quire FS option. See | Ford Dealer 
for EPA mileage gu 

SEATS 3 in the widest cab of 
any small pickup. Ranger rides 
you high, wide and handsome! 


BUILT LIKE THE BIG ONES, 
SAVES LIKE THE SMALL ONES. 


3X AE AI ЭСУСУСУСУСУСУСУСУСУС JC) CY C) CF EI CECI CE 


 NEW-SIZE'83 FORD _ 


| Ranger XLT Eyre 
TWIN-I-BEAM suspension. The 
only small truck with it. And it's 
computer-tuned for smooth ride. 
DOUBLE-WALL box sides 
mean dings on inside won't mar 
the outside. No import has it! 
1600-LBS. payload option. 
More than most compacts and 
many standard-size pickups. 
CHOICES include: 6- or 7-ft. 
box. 2.0L and 2.3L 4-cylinder 
truck engines. Trailer Towing 
Package. Auxiliary fuel tank. 


AMERICAS TRUCK. 
BUILT FORD TOUGH. 


FORD 
FORD DIVISION Са ) 
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At city speeds, 


exhaust gases travel 
in economical 


reverse-flow pattern. 


m At highway 
speeds, gases 
automatically 
bypass baffles, 
cut backpressure 
for maximum fuel 
efficiency. 


Ping. NINR4-JECTION by Edelbrock! 


100% solid state control box 
Electronics allows water injection on a graduating eluminates need for additional 


basis as needed; mechanical units do UN metering valves, oil and 


You set the system electronically for 4-, VJ 
6-, or 8-cylinder engines specifically; | 


mechanical units do not. | 
Control module signals variable speed 


pump to make split second water flow 


changes; mechanical units do ni na | 


Fine tuning adjustments allow 
tailoring of system to specific vehicle 
use, road, weather and fuel conditions. 


E -— 
Components sense positive pressure (boost) as well as 
depression (vacuum), making Vara-Jection applicable 
to turbochargers; mechanical units are not. 


Reliable, solid state electronics allows essential functions impossible to achieve with 


any mechanical water injection system. As vehicle and application vary, so do the 
amount and timing of water required to control detonation. Vara-Jection assures 
broad adjustment capability through a combination of fine tuning and nozzle 
selection. Synchronize water delivery to match your ! ! 
specific engine's needs through the accuracy of 
Vara-Jection electronics. 

Кесеге a free 4-page brochure by writing 411 Coral 
Circle, Dept. P5482, E Segundo, CA 90245. 


136 | POPULAR SCIENCE 


the fuel-efficient muffler! 


Electronic Water Injection . the 
Only Accurate Way To Suppress Knock & 


vacuum switches found on 
mechanical systems. 


Add-on overdrive 
[Continued] 


period may be too long to make eco- 
nomic sense. 

In addition, Bob Ritzman is quick to 
point out that “some vehicles just 
aren't suited to overdrive: diesels, for 
instance.” In fact, B&M packaging 
cautions against using the unit witha 
diesel or in a vehicle that is heavy and 
underpowered to begin with. To do so 
could produce a slow vehicle with 
negligible economy improvement. 

At first, SuperDrive units were 
available only for General Motors 
products with Turbo Hydra-Matic 350 
or 400 transmissions. But shortly a 
variant will be released for Cadillacs 
with engines of 368 cu. in. or greater. 
About mid-1982, there will be one for 
1967-’81 Chrysler Torqueflite trans- 
missions. And next year there will be 
one for Ford C6 automatics. Those 
applications, by the way, include cars, 
vans, pickups, and RV's. 

B&M claims that the ideal vehicle 
for a SuperDrive would be one with a 
really large engine and a final-drive 
ratio of over 3.0:1. As engine size and 
the first digit of the final-drive ratio 
decrease, says B&M, so does the econ- 
omy improvement. 

The greatest increase in fuel econo- 
my is claimed for highway driving, 
where the overdrive can have maxi- 
mum effect. Around town, B&M says 
there is some improvement but not as 
much as on the highway. That’s 
because the overdrive ratio varies 
from zero to 25 percent as the engine 
and transmission cycle through speed 
and gear ranges. 

How much of an economy improve- 
ment is there? B&M’s in-house-test 
literature says SuperDrive produced a 
15 to 20 percent gain on some vehicles. 
Bob Ritzman quotes 10 to 15 percent 
as the actual installation mix. 

B&M's literature cites payback in 
six months if you drive a great deal, 
and within a year for most other appli- 
cations. Those claims seem to be opti- 
mistic, however. 

Assuming an installed price of $700 
(cost of the unit: about $600), $1.50- 
per-gallon gasoline, and a base fuel 
economy of 20 mpg, it would take 8.5 
years for a family driving 12,000 miles 
per year to reach payback with a 10 
percent economy increase. At 20 per- 
cent, it would take 4.7 years. 

However, a businessman who trav- 
els about 50,000 miles a year could 
reach payback in 2.1 years with a 10 
percent economy boost. Twenty per- 
cent would cut that to 1.1 years. That 
could make SuperDrive a worthwhile 
investment. Gs) 


ESCORT 


What makes this radar detector 
so desirable that people 
used to willingly wait months for it? 


Anyone who has used a conventional passive radar 
detector knows that they don't work over hills, around 
corners, or from behind. The ESCORT® radar warning 
receiver does. Its uncanny sensitivity enables it to pick 
up radar traps 3 to 5 times farther than common de- 
tectors. It detects the thinly scattered residue of a radar 
beam like the glow of headlights on a dark, foggy road. 
You don't need to be in the direct beam. Conventional 
detectors do. Plus, ESCORT's extraordinary range 
doesn't come at the expense of more false alarms. In 
fact, ESCORT has fewer types and sources of false 
alarms than do the lower technology units. Here's how 
we do it. 
The unfair advantage 

ESCORT's secret weapon is its superheterodyne 
receiving circuitry. The technique was discovered Dy 
Signal Corps Capt. Edwin H. Armstrong in the military's 
quest for more sensitive receiving equipment. ESCORT's 
Varactor-Tuned Gunn Oscillator singles out X and K 
band (10.525 and 24.150Hz) radar frequencies for close, 
careful, and timely examination. Only ESCORT uses this 
costly, exacting component. But now the dilemma. 


The Lady or The Tiger 

At the instant of contact, how can you tell a faint 
glimmer from an intense radar beam? Is it a far away 
glint or a trigger type radar dead ahead? With ESCORT 
it's easy: smooth, accurate signal strength information. 
A soothing, variable speed beep reacts to radar like a 
Geiger counter, while an illuminated meter registers fine 
gradations. You'll know whether the radar is miles away 
or right next to you. In addition, the sound you'll hear is 
different for each radar band. K band doesn't travel as 
far, so its sound is more urgent. ESCORT keeps you 
totally informed. 


The right stuff 

ESCORT looks and feels right. Its inconspicious size 
(1.5Hx5.25Wx5D),cigarlighterpowerconnectorandhook 
and loop or visor clip mounting make installation easy, 
flexible, and attractive. The aural alarm is volume ad- 
justable and the alert lamp is photoelectrically dimmed 
after dark to preserve your night vision. And, a unique 
city/highway switch adjusts X band sensitivity for 
fewer distractions from radar burglar alarms that share 
the police frequency while leaving K band at full strength. 


Made in Cincinnati 
Another nice thing about owning an ESCORT is that 
you deal directly with the factory. You get the advantage 


of speaking with the most knowledgable experts avail- 
able and saving us both money at the same time. Further, 
in the unlikely event that your ESCORT ever needs re- 
pair, our service professionals are at your personal 
disposal. Everything you need is only a phone call or 
parcel delivery away. 


Corroborating 

CAR and DRIVER . . 
mance, the ESCORT is first choice . . 
precision equipment, has a convenient visor mount, 
and has the most informative warning system of any 


evidence 
. ‘Ranked according to perfor- 
‚ it looks like 


unit on the market . . . the ESCORT boasts the most 
careful and clever planning, the most pleasing packag- 
ing, and the most solid construction of the lot” 

BMWCCA ROUNDEL ... "The volume control has a 
‘silky’ feel to it; in fact, the entire unit does. If you want 
the best, this is it. There is nothing else like it^ 

PLAYBOY ... "ESCORT radar detectors . . . (are) 
generally acknowledged to be the finest, most sensitive, 
5 uncompromising effort at high technology in the 

ield:" 

PENTHOUSE . . . "ESCORT s performance stood out 
like an F-15 in a covey of Sabrajets.” 

AUTOWEEK . .. "The ESCORT detector by Cincinnati 
Microwave . . . is still the most sensitive, versatile 
detector of the lot." 

The acid test 

There's only one way to really find out what ESCORT 
is all about. We'll give you 30 days to test it for 
yourself. If you're not absolutely satisfied, we'll refund 


your purchase as well as pay for your postage costs to 
return it. In fact, try an ESCORT and any other detector 
of your choice. Test them both for 30 days and return 
the one you don't like. We're not worried because we 
know which one you'll keep. As further insurance for 
your investment, ESCORT comes with a full one year 
limited warranty on both parts and labor. This doesn't 
worry us either because ESCORT has a reputation for 
reliability, We know that once you try an ESCORT, 
radar will never be the same again. So go ahead and 
do it. Order today. 


You don't have to wait 
Just send the following to the address below: 
О Your name and complete street address. 
О How many ESCORTS you want. 
Û Any special shipping instructions. 
0 Your daytime telephone number. 
ÛJ A check or money order. 


Visa and MasterCard má may substitute 
their credit card number and expiration date for 
the check. Or call us toll free and save the trip 
to the mail Dox. 


CALL TOLL FREE. . . . 800-543-1608 
IN OHIO CALL... . . . .800-582-2696 


ESCORT (Includes everything). . . . $245.00 
Ohio residents add $13.48 sales tax. 


If you order with a bank check, money order, 
Visa, or MasterCard, your order is processed for 
shipping immediately. Personal or company 
checks require an additional 18 days. 


ESCOR [ 

RADAR WARNING RECEIVER 

О CINCINNATI MICROWAVE 
Department 516 


255 Northland Boulevard 
Cincinnati, Ohio 45246 
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GET UP TO 59.50 BACK 
ON MOTORCRAFT PRODUCTS, AND A CHANCE TO 
WIN A NEW CAR TO USE THEM IN. 


Now get up to a total of $9.50 in refunds on luggage. Sport action binoculars. Digital 

spark plugs, tune-up kits, air filters, oil fil- travel clocks. 

ters, oil, and wire sets. Refund and sweepstakes offer qood 
And to get even more, enter our "Win the through May 31, 1982. Details available from 

World” Sweepstakes. Grand prize is a 1982 your participating Motorcraft retailer. No 

Ford Escort, plus a trip for two to a qame of purchase is necessary to enter the 

the ‘82 World Series, and $5,000 cash. Orwin sweepstakes. 

| irem ы то obtain an official sweepstakes entry form, send a 

one of our other world of prizes. ES scit addremed stamped cavctape with ir Feist 

A three-day, all-expense-paid trip Maple Pain, RH Аллай Sce eil) nds on culi 

for two to the 1982 World's Fair form for details on sweepstakes. 

in Knoxville — plus $2,000 

cash. There’s luxury handcrafted 


Motorcraft => 

- Sweepstakes is void in Wisconsin and where роі 
ited by law. You must be I8 years of aqe or older to 
enter Entries must be received by midnight, May 51, 
10H72. 
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Tougher standards 


for 


kid 


car seats 


Improved speed tests mean 
safer restraints—even 
if parents misuse them 


By WILLIAM J. HAWKINS 


There's no question: Strap a child into 
acar seat, and he stands a much better 
chance of survival in an accident. 
Even better: Strap him into a seat that 
complies with the latest federal regu- 
lations. 

Auto-related injuries are still the 
number-one killer of children in 
America. That's the reason for the 
government's continuing interest 
in restraining devices for children 
and the increasingly tough regula- 
tions. 

The new standard is called FMVSS 
213-80, and all restraining systems— 
car seats for children—manufactured 
after January 1, 1981, must follow its 
guidelines. Basically, the regulation 
states: 

€ АП devices intended to restrain 
children in cars must be dynamically 
tested in a 30-mph simulated crash. А 
limit has been placed on the move- 
ment of the dummy, and the seat must 
maintain structural integrity. 

€ Allseats requiring an additional 
tether strap to pass the 30-mph test 
must also pass a 20-mph simulated- 
crash test—without the tether. Seats 
that use an armrest or any other 
object in front of the child must also 
pass a 20-mph test with just the arm- 
rest in place. 

€ АП buckles require a 12-pound 
force to open them. 

® Instructions must be permanent- 
ly attached to the seat and be easily 
visible. 

Аз in the past, the manufacturers 


conduct the tests and submit the 
results to the Department of Trans- 
portation for approval. But for the 
first time, the DOT has muscle—it can 
enforce the regulations. "We random- 
ly buy and check seats," explains Day 
Waterman of the DOT. "If they don't 
pass, they are recalled." 

While the standard deals with the 
seats structural design for better 
protection, it also helps close past 
loopholes in the law. And much of it is 
devoted to helping parents—who are 
guilty of misusing these seats. But 
dont get defensive. We have an 
excuse: If you've ever tried to figure 
out all those buckles, belts, straps, and 
plastic parts, then you know what I 
mean. 


What they mean 


The regulations cover all child-safe- 
ty devices intended for use in a car. 
And that includes car beds. "For the 
first time," says David Shinn, Director 
of Public Education for the American 
Academy of Pediatrics, "the standard 
addresses itself to infants." In the 
past, car beds or infant carriers were 
not covered by any regulations. Now 
that they are, "they're essentially out- 
lawed," he adds. "They won't pass the 
tests." 

Although makers can't say the bed 
is made for a car without coming 
under the standard, they can imply it 
is by calling it a travel or carry bed. 
Don't be fooled. These beds may be 
fine for some uses, but don't expect 
them to protect your infant in a car. 

Booster seats for larger children are 
relatively new and are also now cov- 
ered by the standard. The seats are 
basically the same as a booster chair 
used at home, except they have shoul- 
der harnesses and work with the seat 
belt. They raise the child up so he can 


see out the window. That's a big plus if 
you've ever tried to get your kid into a 
car seat. They also position the lap 
belt better for a smaller pelvis. 

Because of their simplicity, the 
boosters are becoming very popular. 
But, also because of that simplicity, 
they are difficult to design and still 
meet regulations. At present only one 
maker, Century, has an approved seat 
available. 

Oddly, the tests now required are 
likely to have little impact on most 
other seat designs—infant carriers, 
toddler seats, and convertible models. 
(The latter are built in sections so 
they can be rebuilt to fit your chil- 
dren as they grow.) The tests include 
an already existing static test— pull- 
ing on the seat and harnesses to check 
their strength—and new dynamic 
tests on a sled. The seat and dummy 
are accelerated up to speed and 
stopped suddenly to simulate a crash. 
"Eighty percent of the manufacturers' 
products already meet the new specs," 
says DOT's Waterman. 

What's significant, however, are the 
two speed tests now required. The 
first, at 30 mph, is with all the seat's 
protective straps in place. This test 
assumes the seat is being used proper- 
ly. The second, at 20 mph, assumes 
that the seat is installed incorrectly. 

"The main motivation behind the 
new specs is to compensate for misuse 
of the seats," says Shinn. "Some seats 
require a tether strap to be anchored 
to the rear-window shelf or cargo area 
of the car, for example. Many parents 
simply don't use it." 

While this second test builds in 
some measure of safety, it is no 
replacement for installing the seat 
correctly. If you are using an infant 
seat that converts to a child seat, 

Continued 


APRIL 1982 | 139 


check to see if it requires the tether 
strap. Naturally, if it does, use it. 

One of the most obvious changes is 
on seats that use a front armrest. On 
these, the armrest swings down over 
the child and straps are used to hold 
him in place. The problem was that 
many parents considered the armrest 
itself to be the safety device—disre- 
garding the additional belts. That 
made the seat extremely easy to use, 
and, ironically, extremely popular. 

But the cure is also extremely 
simple: a spring. On new seats, the 
spring pulls the armrest up if it's 
not held down with the properly buck- 
led straps. 

The ultimate goal seems simple: 
Keep your kid in the car seat. But if 
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your children are like mine, that 
means wrestling with one hand, grap- 
pling at straps with the other. And the 
result—buckled-in kids—lasts just as 
long as it takes them to push the but- 
ton on the buckle. (This usually occurs 
as I enter traffic.) 

For that reason, I particularly ap- 
preciate the minimum-12-pound 
buckle force now required to open the 
straps. (Manufacturers are using 14 to 
16 pounds.) It means that once the 
fight is over, my kids are in for the 
duration. They're simply not strong 
enough to open the buckle, but adults 
are. (Makes you wish they had a mod- 
el for the bed at night.) 

And as one who owns those convert- 
ible seats, I also appreciate the regu- 


For more information, you can write to the 
Department of Transportation, National 
Highway Traffic Safety Administration, 
Washington, D.C. 20590; to the American 
Academy of Pediatrics, Box 1034, Evans- 
ton, Ill. 60204; or check with your own 
state government (often under the Depart- 
ment of Public Safety). Some states (eight 
so far) now have laws requiring the use of 
child-restraining systems. 

For information on specific products, 
write to the manufacturers. A sample list- 
ing is: Bobby-Mac (photo at left), 95 Mor- 
ris La., Scarsdale, N.Y. 10583; Century, 
1366 Commerce Dr., Stow, Ohio 44224; 
Cosco/Peterson, 2525 State St., Colum- 
bus, Ohio 47201; Ford, 3000 Schaefer Rd., 
Box 1902, Dearborn, Mich. 48121; Ques- 
tor, 1801 Commerce Dr., Piqua, Ohio 
45356; Strolee, Box 5786, Rancho Domin- 
quez, Calif. 90224. 
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lation forcing makers to provide a 
place on the seat for the instructions— 
so you won't lose them as I did. 

All sounds great? Sure, but be care- 
ful when you shop. The standards 
only cover seats made after January 
1981. They don't cover older seats still 
on store shelves. Each seat contains a 
label showing its date of manufacture, 
however; be sure it's dated after Jan- 
uary '81. 

"There's still junk out there," Wa- 
terman told me. “Ве suspicious of any- 
thing that costs less than $20. The 
new standards make the seats more 
expensive, but they'll last longer and 
can be used as hand-me-downs. And 
what's best of all, they'll be safer 
to use." Gs) 


Super Sellin' Days at your 
GMC dealer can mean Super 
Buyin' Days if you're in the 
market for a light-duty truck. 
With regular cab Wideside pick- 
up and Vandura models equipped 
with our special options package, 
you can choose automatic trans- 
mission or air conditioning at no 
extra cost while supplies last. And 
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you can even equip your pickup 


with the optional 6.2 liter diesel 
if you wish. 

Super Sellin’ Days. They're 
happening right now at your 
GMC dealer. If your old truck 
has seen its best days, our timing 
couldn't be better. And neither 
could yours. Go on over and pick 
out your new GMC. 


Transmission offer available on long-wheel- 
base vans and 1/2- and 3/4-ton pickups only. 
Some GMC trucks are equipped with engines 
produced by other GM Divisions, subsidiaries, 
or affiliated companies worldwide. See your 

ler for details. 


TAKING CARE OF YOUR CAR 


Got a useful car tip? Send it (with Social Security No.) to Car Care, POPULAR 


By RAY HILL 


NE ^ 


The only correct way to remove a steering 
wheel is with a steering-wheel puller. But 
first, loosen the steering-wheel nut and 
unscrew it until it's flush with the top of 
the steering shaft. This will keep the metal 
at the top of the threads from mushroom- 
ing out and damaging the threads. After 
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Don't flop gaskets 

When installing a gasket, be sure that the 
gasket isn't put in backward. It should 
align perfectly. If it's reversed, vital pas- 
sages may be blocked. With a head gas- 
ket, for example, if an oil-feed passage to 
the rocker-arm assembly is blocked, de- 
struction of the valve train can result. 


P 
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SCIENCE, ЗВО Madison Ave., New York, 
used. In case of duplication, earliest postmark wins. Tips can't be returned. 


Removing a steering wheel without damaging any thr 


М.Ү. 10017. We'll pay $50 for each tip 
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the steering wheel is broken loose by the 
puller, remove the nut and lift the wheel 
off. Most steering wheels have a scribe 
mark that corresponds to a mark on the 
steering shaft. (If yours doesn't, mark 
wheel and shaft yourself.) Be surethe marks 
line up when you replace the wheel. 


A jerky speedometer needle may be 
caused by a lack of lubrication. Remove 
the cable and coat the lower two-thirds of 
it with a lightweight oil. Don't coat the 
upper third—the oil might work itself out 
into the passenger area, soiling clothes 
and making a mess. 


Low brake pedal 


On cars with disc brakes, loose wheel 
bearings can cause a low brake pedal. 
They let the rotor wobble, which pushes 
the piston farther back in its bore than it 
should be. Check and adjust wheel-bear- 
ing clearance according to the specs and 
procedures in your service manual. 


GREASE THIS AREA 


Replacing a transmission 

When installing a standard transmission, 
put a light film of grease on the input 
shaft. If you don't, shifting gears may 
result in noise, failure of the clutch to 
release completely, difficulty in depress- 
ing the clutch pedal, or failure of the clutch 
to engage completely. 


If you're like a lot of 
people, you probably have a 
physieal once a year. 

Better to spend a little 
now than a lot later. 

Well, the same kind of 
thinking should be applied to 
your car. 

So look after it right. 


Because changing the oil and 
putting in a new Fram oil 
filter when you're supposed to 
сап go a long Way towards 
keeping your ear's engine in 
good health. 

When you think about it, 
that's a relatively small pill to 
swallow. 


After all, a new Fram oil 
filter doesn't eost much. 
A big engine job does. 
But it's up to you. 
Isn't it better to pay a 
little now, than a lot later? 


ES 


Fram and Autolite are Bendix Companies 
Fram Corporation. Providence. Rhode Island 30291 6 


SAY SMOKEY- 


A clinic on cars by Smokey Yunick, America's most famous mechanic 


Steady speed impossible 


| have a 1969 Toyota Corona with a 1,900- 
cc RC3 engine. | bought it used in Decem- 
ber 1975. When | try to hold the accelera- 
tor pedal steady at any cruising speed, the 
engine speeds up and slows down at a 
rate of about twice a second. During accel- 
eration or deceleration, however mild, the 
engine runs great. When it changes 
speed, the engine drives the car, then the 
car drives the engine, and a furious clang- 
ing through the gears occurs. | have 
changed the distributor, points, spark 
plugs, plug leads, condenser, carburetor, 
and had the inlet-manifold face machined 
to ensure there was no air leaking in. 
Is there something you can recommend 
before | buy another engine? 
Lionel H. Brooks, Leucadia, Calif. 


Unwanted speed change is largely caused 
by air being supplied to the engine with- 
out control. Leaking, loose throttle plates, 
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Replace your noisy worn- @ 
out muffler with a quiet, 
long-lasting Maremont 
Defender. And do it now, 
while it's on sale! 

Defender is a heavy-duty у "P. 
muffler. And it's built to last, f f 
because it's made of alloy- 
coated steel, with double- 
wrapped body and welded 
internal components. 

Buy now and save. Sale 


ends May 31, 1982. 
05 


S 


"Suggested 
sale price. 
Prices may 
vary at partici- 
| pating dealers. 


MaReMONT 


DEFENDER 


Heavy-duty Muffler 
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Heavy-duty pe rnowat 


a vacuum leak, motor mounts letting the 
engine shift, or a dramatic timing change 
of five or more degrees (caused by a vac- 
uum-advance or mechanical-advance 
malfunction) are the more likely causes. 

Of course, it could be some weird deal 
such as a plugged exhaust or carboned-up 
intake ports—which would limit engine 
breathing. 


Not up to snuff 


| had a '62 Chevy two-door with a 327- 
c.i.d. four-barrel carb and twin pipes—as 
hot as they came. | drove it (from new) for 
over 100,000 miles with no problems. 
Now-though I'm a fair mechanic-l've 
got a puzzler: My present car is a four- 
door '69 Chevy Impala with exactly the 
same engine as the '62, except with a two- 
barrel carb and single exhaust. | bought it 
new, and it's in tip-top shape. | keep it 
tuned to a fault—the best | know, anyway, 
without a shop-type analyzer (Sun, etc.). 


f supplier for all your 
exhaust system 

J needs, including 

Ei catalytic converters. 
! Look for us in the 
yellow pages under 
“mufflers: 


What puzzles me is that my ‘62, no mat- 
ter how | pushed it, got 17-20 mpg. The 
'69 does well to get 15. 

| know the '69 weighs a lot more. And 
the grade of gas doesn't help either. In 
fact, 88-octane regular works even better 
than high-test. The '69 has just short of 
200,000 miles and | really can't complain, 
but do you think a four-barrel carb with 
twin pipes will help enough to at least 
partly offset the cost of doing it? 

Incidentally, both cars have the Power- 
Glide transmission, and the '69 doesn't 
seem to be slipping (a professional told 
me it was "perfect—leave it alone”). It's 
never been touched. 

Harry DeVasher, Temple City, Calif. 


A four-barrel carb and manifold could 
help a little. Weight and gear ratio are big 
factors. You can't help weight. But you 
can up axle ratio to cut rpm down. Go with 
as much timing as it will stand, and run it 
hot. 


Backfiring during deceleration 


After about 24,000 miles my 1978 Horizon 
began to backfire during deceleration, but 
only when the engine was cold. The deal- 
er rebuilt the carb, then replaced it with a 
new one. Plugs and rotor were replaced. 
The problem remains. (À month or so 
prior to this problem, the voltage regula- 
tor and alternator had to be replaced.) Do | 
have a fuel problem or an electrical 
one? 

Harvey W. Noordsy, Syracuse, N.Y. 


Take your AIR-pump belt off and see if 
you've stil! got backfire during decelera- 
tion. If not, the AIR system is malfunction- 
ing [PS, Dec. '81]. It’s supposed to divert 
the air from the exhaust system during 
deceleration. If it doesn't—and this may be 
your problem here—backfiring can occur, 
because there's more unburned fuel in the 
exhaust. It’s the diverter valve's job to 
dump the air from the AIR pump to the 
atmosphere. Either the diverter valve is 
bad or it's not getting its vacuum signal 
during deceleration. 


Slipping clutch 


| own а 1975 Buick Skyhawk with a 231 V6 
engine. Just recently | have noticed a 
huge loss of power. The car has a four- 
speed transmission, and every time | put it 
in first gear and start to pull away, the rpm 
will rev up to as much as 4,000, but I’m 
only going 10 mph. What can | do to get 
back the pep of my once very peppy 
V6? 

Bill Boehm, Naperville, Ill. 


By now, I'm sure you've bought a clutch. 


Should he burn propane? 


| saw an ad on TV about an RV that was 
equipped with a propane and gasoline 
converter that can be changed by pulling 
a button on the dash. 

| have a '79 Chevrolet van with a 350- 
cu.-in. V8. | would like to know about this 
system. The man on TV said that you 
could get 62 mpg on propane. My van is a 
work van. | wondered if it would be prac- 


tical and economical to have the change 
made. 
My van has about 1,900 miles on it. 
Wendell L. Baker, Orlando, Fla. 


Propane is a good fuel in very short sup- 
ply. It gives 10 percent less mileage per 
gallon, and it won't hurt your engine. For- 
get changing over. It will shortly cost 
more than gasoline. As a matter of fact, it 
already does if you look at the bottom 
line. 

It burns quite cleanly and is very good 
emissions-wise. | wish it were possible to 
use it. 


Mysterious missing 
| have a 1974 Volvo 145, standard trans- 
mission, 68,000 miles, new plugs and 
points. After | accelerate hard in third or 
fourth gear, the engine starts missing 
badly. After a few miles, the miss myste- 
riously disappears. | have tried a two-hour 
cool-down while it was missing, but the 
miss continued upon recranking, then dis- 
appeared two miles later. Could it be in 
the fuel-injection system? 

Gene Lueg, Ruston, La. 


Missing on acceleration as a rule is igni- 
tion trouble. But a lean fuel-air mixture 
can also cause it, and is more likely to 
show up with fuel injection than with a 
carb. 

Sometimes a miss like this can come 
from a dirty or wet spark plug that clears 
up after it gets hot. Or from an air leak on 
the inlet side that quits when the heat 
causes things to tighten up. 


Broken distributor shaft 


What would cause the distributor shaft to 
break at the gear on my 1978 Chevrolet 
Caprice Classic 305? The car has 23,000 
miles on it. 

To make matters worse, the gas station 
could not buy just a shaft, so | had to pay 
$219, plus labor, for a new distributor. 
Nothing else was wrong with the en- 
gine. 

Thomas Stylski, Redford, Mich. 
The distributor drive shaft drives both the 
oil pump and distributor. Turning the dis- 
tributor guts is very easy, but the oil pump 
is tough. ! hope you haven't broken anoth- 
er shaft by now. Look for a problem with 
the oil pump. 

If the distributor bearings, upper or low- 
er, had a lube problem and seized, that 
could also break a shaft. 


Lowering compression 


My 1969 Chevy Corvette 350-hp, 350-cu.- 
in. engine has an 11:1 compression ratio. 
l'm having trouble with spark knock due to 
the premium-gas octane rating getting 
lower, and also hard to get. l'm due for a 
motor overhaul. Should | put in flat pis- 
tons? 
Is there an additive that | can economi- 
cally use? 
George Shipman, Houston, Tex. 
Iknow it's not going to be an answer you'll 


like, but as long as you're ready for an 
engine overhaul, drop her back to 8:1 or 


no more than 8.3:1 compression ratio. 
Octane additives are a long story that gets 
you nowhere. Your Chevy dealer has pis- 
tons for you. Yup, they are flat. 


Dropped a valve 


My 1973 Toyota pickup had a valve job 
done by an excellent mechanic and part- 
time racing-engine builder. About 550 
miles later, the exhaust valve in the num- 
ber-four cylinder got overly intimate with 
the number-four piston. The valve was 
bent and the piston crown was dinged. 
This happened at 50 mph in fourth gear, 
on regular (leaded) gas. The valves were 
unadjusted since the valve job, and were 
within adjustment specifications after the 
fun. What happened? 

Donald C. Koury, Post Mills, Vt. 


l'd say it was either a sticking valve, a 
weak or broken valve spring, or the en- 
gine was overrevved. You didn't mention 
springs, so l'd guess either sticky valves 
or overrevving. 


. Engine overheats 


I have a 1971 Dodge Dart (six-cylinder, 225 
c.i.d.) with 63,000 miles. When the air con- 
ditioning is on, the engine overheats. The 
air-conditioner compressor is two years 
old. We have replaced the radiator cap, 
thermostat, and radiator hoses. The radi- 
ator has been power-flushed and 50-50 
antifreeze added. Anti-leak and anti-rust 
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аге added each year. We like the саг. What 
else is there to do? 
Leon Reinstein, Baltimore, Md. 


hemove the thermostat housing and 
water-pump belt when the engine is cold. 
Fill with water to the top of the thermostat 
housing. Start the engine and accelerate it 
by hand, observing water for movement 
or bubbles. If you find either, look for gas- 
ket trouble; if not, pull the radiator and 
have the core cleaned out or replace the 
radiator. Examine the air-conditioning 
condenser for an air-flow restriction. 


Ballast resistor unreliable 


| own a 1979 Plymouth Volare station 
wagon. | have replaced the ballast resistor 
three times because of failure (cracking, 
warping, etc.). How can | correct this? 
Robert W. Harp, Schuylkill County, Pa. 


it's caused by too much heat. Heat usually 
comes from too much voltage, which 
might be caused by a wiring problem. 


Each month, Smokey Yunick answers 
questions on cars—family cars, high-per- 
formance models, and racing vehicles. 
Got a problem? Send it to: "Say, Smok- 
ey—", Popular Science, 380 Madison Ave., 
New York, N.Y. 10017. Smokey reads all 
letters, answering those he feels are of 
widest interest. Due to the large volume of 
mail, Smokey cannot reply to letters that 
are not answered in his column. 
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HOUSEPOWER CLINIC 


By EVAN POWELL 


Cutting hot-water costs 


The “sidearm” boiler—a hot-water space- 
heating system that incorporates a sepa- 
rate heating coil for domestic hot water— 
is quite effective in winter when the home 
requires heat. But it's terribly inefficient in 
summer when the boiler must be kept 
fired just to provide hot water. If your 
house has such a system, perhaps you 
can benefit from an experiment by Rich- 
ard E. Mann, manager of commercial 
engineering for GTE lighting products. He 
has cut his summer water-heating costs in 
half by using a manual 60-minute timer 
connected in parallel to the oil burner's 
main power switch and developing a rou- 
tine of water use. 

The first step is to adjust the aquastat, 
which controls water temperature, to a 
high of 160 degrees F and a low of 140 
degrees. The typical 200-degree tempera- 
ture may be required for heating the 
house in winter, but it is unsafe for hot 
water and costly in summer. After you've 
reduced the temperature, turn the main 
boiler switch off and turn on the burner 
with the manual timer a few minutes 
before you want hot water. By careful 
planning, Mann gets by with firing up his 
burner only twice daily—for a total run- 
ning time of 22 minutes. 

In his system, Mann found that a bath 
requires 15 minutes of burner running 
time; a shower, seven minutes; and the 
clothes washer, zero—it cleans effectively 
with cold water. | recommend five to eight 
minutes before running the dishwasher. 
` Sixty-minute line-voltage timers аге 
available from any electrical-supply store 
for about $20. Mann calculates that his 
fuel-oil costs for water heating were 
reduced from $39 a month to $19 and that 
he saved $100 in one season. 


Multi-housing applications 
As multiple-dwelling homes become 
more common, more readers are request- 
ing home-equipment information geared 
to those special needs. Actually, this is 
built into most of the reports we do. But 
you may need to apply the information 
differently. Water-saving devices, which 
we covered in August 1977 and will 
update soon, are a good example. David 
Wilborn of Metropolitan Water Saving, 
manufacturer of the Little John toilet dam 
and water-saving shower heads, tells me 
of apartment and condominium projects 
where these devices have been installed 
by the grocery-cart-full, and savings have 
been of the same magnitude. 

In a condo, you can usually initiate such 
modifications on your own, but check 
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your contract first. In a rental apartment, 
you can do yourself and the owners a big 
favor by selling the apartment manager 


on an energy-saving project. 
Sensing 


Q trouble 


| was having trouble with my Maytag dry- 
er with automatic sensor. | had been using 
either a stick-on fabric softener or the 
sheets you tear off and throw in. My ser- 
vice technician said that both kinds can 
cause a film to form over the sensors that 
keeps them from working properly. That 
might be worth checking before investing 
in a new thermostat or timer. 

Esther Schmiedere, Dennisport, Mass. 


Dryers that use drum-mounted sensors, 
or "fingers," in conjunction with an elec- 
tronic control do indeed depend on good 
contact between the clothing and the 
metallic foil on the sensors. If the sensors 
become coated, moisture in the clothing 
will no longer conduct a tiny electrical cur- 
rent between them. Consequently, the 
dryer shuts down—prematurely. 

Use care in cleaning them, however. 
Wiping with a damp cloth is usually all 
that's necessary. The owner's manuals of 
most dryers with these sensors give spe- 
cific instructions. 


Dishwasher-tub repair 


My GE dishwasher, model GGSD 650N51, 
has developed rust spots on the inside 
bottom, and it leaks. The inside of the 
dishwasher has a plastic coating. Can you 
tell me what to use on these very small 
rust spots and how to keep more from 
developing? 

Allen Richart [no address] 


it's important to repair nicks and rust 
spots quickly on dish- and clothes-washer 
tubs. Once the tub is perforated, the only 
sure-fire repair is to replace it. But epoxy 
repair kits are worth a try. 

First be sure that the leak is coming 
from the rust spots you see, however. 
Often, especially in the newer models with 
good protective coatings, those rust spots 
are only on the surface. If yours are not, 
you can order an epoxy kit by model num- 
ber from GE. Follow the package 
instructions carefully, be sure that all sur- 


faces are clean and dry, and allow 24 


hours' curing time before using the 
machine. 


Heat-pump water heater 'stat 


I've installed E-Tech's Efficiency Il heat- 
pump water heater and need a schematic 


wiring diagram to trouble-shoot prob- 

lems. The 24-V thermostat doesn't tell the 

heat pump to go to work as it should. 
Jack Lang, Portland, Ore. 


l've notified E-Tech of your problem, and 
the company has arranged for a local 
dealer to replace the thermostat. It should 
be done by the time you read this. The 
problem is likely a common one with 
bimetal thermostats: The contact be- 
comes coated with lint, dust, or glass-fiber 
insulation particles, which prevent con- 
duction. 

The latest versions of the Efficiency li 
use a sealed, gas-filled thermostat that 
isn't susceptible to such fouling. It is incor- 
porated into the lower water-outlet fitting. 
Some older models can be retrofitted with 
this assembly. But you may not need this. 
To protect the new 'stat, you might shield 
it (with a cardboard frame) from the insu- 
lation around it. My original Efficiency 1! 
has been operating for almost three years 
with a 'stat like yours and has given no 
problems. The wiring diagrams are in 
your owner's manual—if you don't have 
one, E-Tech can provide it. 


Question and suggestion 


Му GE electric range (J466Y 1DC) works as 
it should, but l've noticed that some mod- 
els: with the same push-button controls 
have a small pilot lamp under the GE logo. 
It comes on whenever à top burner is on. 
Is it possible to modify my stove to incor- 
porate this feature? 

Also, l've noticed that many frost-free 
refrigerators have a fairly well-hidden 
tubeto drain condensate into a pan during 
the defrost cycle. When this tube clogs 
with dust and algae, you know what hap- 
pens. Since it is important to keep this 
tube clean, | think it should be mentioned 
in owner's manuals. 

Bill Battis, Alsea, Ore. 


First, the question: Turn off the power and 
look at the rear terminals of your range's 
switches. If they have an unused terminal 
marked P, you can use that to energize а 
pilot lamp. (A 7'A-watt light bulb or any 
small 110-V lamp can be used. But you 
may have a problem finding a place to 
mount it.) Use a 14-gauge conductor from 
the P terminal as the line to the light, and 
connect the other side of the light to the 
neutral (middle) line at the terminal block. 
It’s a big job, but a pilot lamp is conve- 
nient. If there is no P terminal on the 
switches, forget it. 

Now for your suggestion: | agree that 
instructions for cleaning the drain tube 
should be included in manufacturers' 
manuals—some do include them. And it’s 
a timely reminder for PS readers, since it's 
primarily a summertime problem. After 
cleaning that tube, pour a tablespoon of 
household ammonia through it to kill any 
remaining spores. 


Got a home-equipment problem? Write 
to Evan Powell/Housepower, Chestnut 
Mountain, Route 1, Box 322A, Travelers 
Rest, S.C. 29690, giving appliance make 
and model number. Unpublished ques- 
tions cannot be answered by mail. 
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SHOP TALK 


By AL LEES 


Here comes EPDS! 


I'm just back from the annual convention 
of the National Association of Home 
Builders—held for one last time in Las 
Vegas. Perhaps the most important inno- 
vation demonstrated there was Owens- 
Corning Fiberglas's system for evaluating 
a home's energy efficiency before it's 
built. The system was especially interest- 
ing to me since it's the culmination of all 
the research from OCF's elaborate facili- 
ties at Granville, Ohio, on which | reported 
in our February '79 issue. 

In that report | told of the huge labs for 
measuring the thermal performance of 
entire wall and roof assemblies (top pho- 
to), and described the long-term monitor- 
ing of three identical ranch-style homes 
built on a windswept corner of the lab's 
500 rolling acres. The first of this trio had 
no insulation; the second was insulated to 
then-current standards; and the third was 
beefed up to the R-19-38 ratings then 
being promoted by the Arkansas Plan [PS, 
Sept. '76]. All three houses bristled with 
monitoring gear and were plugged into a 
central computer. When | saw them, they 
were sealed for a full year's study under 
identical weather conditions. 

OCF's new evaluation system is the pay- 
off for these years of data gathering. It’s 
called EPDS—for Energy Performance De- 
sign System—and it's meant to help build- 
ers design (and buyers compare) new 
homes for optimum energy efficiency. 
EPDS is a computer program (plus a 
detailed workbook) that lets a builder rate 
the energy performance of any house plan 
so as to compute how it might be 
improved. 

After witnessing several demonstra- 
tions, | can attest that EPDS is a sophisti- 
cated new tool of great potential. One 
house builder, in Madison, Wisc., has 
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already demonstrated its effectiveness by 
revising one of his standard plans to the 
computer's recommendations. One con- 
struction change was to frame all exterior 
walls that had exposure to cold winds 
with double studs to permit an extra, 
unbroken layer of insulation (see second 
photo). 

Although this builder's original plan 
was rated as energy efficient, and the 
changes added only five percent to the 
construction costs, early monitoring of 
the computer-revised house promises a 
50 percent reduction in fuel costs this 
winter. 

EPDS will be available to all profession- 
al builders by summer-and it will be free. 
OCF is already at work to expand the pro- 
gram to include accurate evaluation of ret- 
rofitting plans, so you or your remodeler 
may be plugging into this self-updating 
data bank in the future. 

. EPDS is to homes much what mileage 
ratings are to new cars. Just as personal 
driving habits affect actual mpg, varying 
living habits can alter home energy con- 
sumption. But at least there's now a basis 
for valid comparison. If you're thinking of 
a new home, you'd be wise to ask your 
builder for its EPDS rating. And if you 


want to make changes on the basic plan, 
have him check these with EPDS: The sys- 
tem will quickly tell you what a picture 
window on the north wall will cost you in 
fuel dollars. You can even "move" your 
house to different climate zones to see 
how it would compare in energy costs. 


Aiding the vandals? 


David Spicer, a reader in Canton, N.C., 
writes: “I'm puzzled by the item on Tuf- 
nuts in your January column and your 
promise to show, in the following issue, 
how they're installed. Once the word 
spreads (thanks to PS), traffic signs will be 
coming down again and we taxpayers will 
still be paying for their replacement. It 
seems more appropriate that you with- 
hold this information. Common sense is 
PS's stock in trade. Please exercise 
some." 

Both PS and the manufacturer of Tuf- 
nuts have received so many complaints 
like this one that a response is required: 

In order to promote the product, the 
manufacturer must (of course) show that 
Tufnuts work simply, without special 
tools. In order to introduce this product to 
our readers for their own use, PS must (of 
course) print the manufacturer's address. 
Anyone determined to "crack the nut” in 
order to go on stealing signs had only to 
write Tufnuts for the brochure, which 
details the installation procedure and 
gives nut-size data. Since any would-be 
vandal would have to order matching nuts 
from this source anyway, he'd automati- 
cally get this information. 

| feel PS is still firmly on the side of com- 
mon sense. And Tufnuts remain a good 
deterrent against the casual, impulsive 
vandalism that's the current scourge of 
this. country. 


Final word on HIY 


Rich Day's report, last July, on problems 
he'd encountered with haul-it-yourself 
concrete continues to draw bursts of 
applause and howls of protest—the latter 
from HIY companies that weren't men- 
tioned in the article. In our November 
issue we ran a follow-up on two other 
trailer systems that were actually portable 
batch plants. Now comes a note from the 
very franchiser chain that Day used as his 
example in the July report. 

“We've received a lot of pro and con 
comments in the months since your July 
article," writes Rod Brooks, president of 
U-Cart Concrete Systems, Inc. (with over 
600 retail outlets across the country). "l 
felt it was a candid appraisal of our sys- 
tem, both good and bad. We've now 
developed an improved system that mea- 
sures precise portions of sand, aggregate, 
water, and cement. Two five-yard hoppers 
hold sand and aggregate, eliminating any 
need for pre-blended materials. A digital 
weight meter weighs each ingredient so 
high-quality, low-slump concrete can be 
quickly mixed for transport to the job in 
trailers. А concrete additive prevents set- 
tling, separation, or setting of the concrete 
in transit. In short, this MH-2 system 
eliminates the guesswork from our 
product." 
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1197 ALCOHOL DISTILLER'S MANUAL for gasohol & spirits ............$12.5 9409 CHEVY SMALL BLOCK, How to hotrod ........... wa $7.95 
7110 WEEKEND MECHANIC'S HANDBOOK ideal manual for beginner $8.95 0949 CORVETTE RESTORATION SOURCE BOOK 53-67. ‘tha ‘bible’ $19.95 
9622 HOW TO TUNE YOUR CAR good for all cars ................................. $5.95 0563 FABULOUS FIREBIRD new picture/technical history uusii: $18.95 
8030 POWER TUNING your car, truck, van or RV sss 5.95 0946 FORD SMALL BLOCK, How to rebuild . „97.95 
у $ 
8859 GM DIAGNOSIS & REPAIR MANUAL 70-80 for all GM cars ...... $9.95 9497 FORD V-8, how to rebuild 351C,351M,400,429,460- engines: „$7.95 
9671 BASIC CAR MAINTENANCE & REPAIR good one to start with .... $4.95 9498 PINTO, how to rebuild the 4-су! .. anis MOMS 
1712 BASIC AUTO REPAIR MANUAL a must for ay. CAT sss $5.95 8195 FORD PERFORMANCE how to get it for street or track... $8.95 
1707 BASIC BODYWORK & PAINTING .. „. $6.95 0930 MAZDA RX-7 bound collection road tests, articles, etc . 2 98.95 


1711 BASIC CARBURETORS & FUEL SYSTEMS for all US. makes ..... $6.95 [| 0590 MUSTANG: COMPLETE HISTORY finest Mustang book yet .......$27.95 


1706 BASIC CHASSIS, SUSPENSION, BRAKES . . tune & service ........ $6.95 | i луды POWER ce RESTORE YOUR complete how to manual ....$ ds 
1708 BASIC МО! everything from basics to super-tuning .............. $8.95 
0680 BASIC ENTON агаи тан е $695 Ш 8152 BOLT-ON PERFORMANCE what to buy & what it wil do ......... $9.95 
8359 BRAKE SERVICE GUIDE for repairing all makes & types... $8.95 0735 SUPERPOWER - turbo & supercharging, fuel injtn а $9.95 
9410 TURBOCHARGERS most complete baok on the subject 0. 7. $995 [| 5117 DESIGN & TUNING.COMPETITION ENGINES ............................ 3145 
3759 ELECTRONIC FUEL INJ MAN 70-77 for ail imported cars $995 8441 HOW TO MAKE YOUR CAR HANDLE street/track MUS ЕА 57.95 
9411 HOLLEY carbs. all 2 & 4 bbl., tune E rebuild ..$7.95 9419 SMALL ENGINE SERVICE MANUAL all l-cyl under 15 cid .......... $9.95 
9652 ROCHESTER carbs. all inc AMN Quadrajet .. ve ECT m $9.95 8050 LAWNMOWER fix all gas-powered walking, push-type |... $7.95 
9666 SOLEX СА 8755 RIDING LAWNMOWER manual for all major makes and models $8.95 
Mem eic ead Pi bre a on models E 9651 SMALL TRACTOR manual 65.81 all makes/models 8-30 hp ...$19,95 
9423 STROMBERG CD CARBS tune/rebuild all to 1976 .. е $9.50 9525 MACHINING FUNDAMENTALS to use all machine shop equip. ..$17.95 
1511 WEBER CARBURETORS tune & rebuild all models to 1979 ~- $8.50 9147 EXCAVATOR OPERATION dozers, backhoes, loaders, cranes... $9.95 
0827 AUTOMOTIVE REFINISHING best.orofessional paint book .......... $8.95 0592 FORK LIFT TRUCKS service, overhaul all gas, prop, elec ............ $19.95 
6425 MINOR AUTO BODY REPAIR step by step howto. s $7.95 9807 HEAVY EQUPT REPAIR dozers, backhoes, cranes, plus ............ o 
5104 AUTOBODY REPAIRING & REPAINTI ui 1 0929 MOTORCYCLE MANUAL 68-81 all Japanese makes + H-D... $24.95 
5106 GLASS FIBER AUTO BODY constructon & ene ina E (135 MOPED SERVICE & REPAIR all панар Б models ia dde 
9638 DESIGNING TOMORROW'S CARS from idea to finished car r $19.95 0557 CHAIN SAW SERVICE MANUAL for top 34 makes $0.95 
1071 CREATIVE CUSTOMIZING how to do-it like a pro .......................... «3539 8002 OIL BURNERS..How to install and Sevice sse 39.95 
3726 ENGINE SWAPPING latest techniques with actual swaps . .. $8.95 8006 WASHING MACHINES fix all makes & models... $5.95 
8491 PRACTICAL ENGINE SWAPPING how to do it right .. 0. 97.98 a E PM MOS and models .. iie i: 
6029 DIESEL GUIDE covers everything owner/buyer should know .. ..... $8.95 service, adjust, repair all makes ..... $8. 
0541 MOCERN DIESEL CARS э аны all tr now sold ................ $7.95 8727 KITCHEN APPLIANCES fix refrgrirs, ranges, frzrs, much more .. $6.95 
7128 DIESEL, How to convert your car, van, pickup to . КОШО. XL 

8432 DIESEL ENGINES, HOW TO REPAIR.complete training course .. $9.95 872; Avr ea Coote he 5 а acie 5m. _ 
E CERTE сро ЕЛВЕ: $13.75 3734 LOCKS & LOCKSMITHING. complete, step-by-step course ......... -.$895 
9320 AUTOMATIC TRANS SERVICE 68-79 all Ford & GM models . $14.95 9959 TV REPAIR beginner's guide. step-by-step. b/w & color... $6.95 


г «Know your car inside and ойт. 


factory workshop manuals. Each one is carefully re- 
written for use by the do-it-yourself car owner. Clear 
and easy to rollow, yet complete and detailed enough Е 
even for professional use. You get all the important 
information plus hundreds of the best pictures, dia- 
grams, and specifications. E 


SATISFACTION GUARANTEED OR YOUR MONEY BACK 


8197 MERCEDES-BENZ 59. 70 all inc - 190, 200, 300 & diesel mdis .. $10.95 


0781 MERCEDES-BENZ 1905L reprint of owner's manual... . $11.95 
1746 MERCEDES-BENZ 220 59-65 covers all mdis ..... NEM TUI. 
9483 MERCEDES-BENZ 220 68-72 mdis except Diesel ...................... $12.95 
1747 MERCEDES-BENZ 230 63-68 inc. 2308 & SL seu $12.95 
1748 MERCEDES-BENZ 250 65-68 covers all models 2.2... $12.95 
9485 MERCEDES-BENZ 250,280 68-72 all models plus 230. $12.95 
0416 MERCEDES-BENZ 68-73 inc 280, 300 & 350, 450 V8 mls $11.95 
B439 MERCEDES-BENZ 74.79 Covers all models inc Diesels .. „$11.95 
9436 MERCURY MONARCH 75-80 covers all models.. " ...$10.95 
0710 MERCURY ZEPHYR 78-80 all models inc с turbocharged .. $10.95 
1105 MG TA, TB, TC, TD, TF 36-55 . m ...$12.95 
1098 MG MIDGET 58-78 covers all models . BEA оаа, 811.95 
1106 MGA,MGB 55-68 covers all models inc twin cam . rece LOG 
1720 MGB,MGB GT 69-79 for all roadster & coupe models... $12.95 
8396 MGC reprint of factory manual .......... oe б uS nu 
0917 MINI 59-78 covers all models inc Mini- Cooper | Сі aoe 911.95 
ОВВА MONZA, CHEVROLET 75-80 plus Astre Starfire Skyhawk . $10.95 
9876 MUSTANG 6 65-72 covers all 6-cylinder models . ss $11.95 
0479 MUSTANG V8 65-73 covers all models ................................ф wu 311.95 
8272 MUSTANG Il 74-78 covers all 4, V6, & VB models... $11.95 
9386 MUSTANG 79.80 covers all models inc Ghia... $11.95 
0951 NOVA, CHEVROLET 69-79 covers all models $11.95 
7107 OLDS CUTLASS 70-80 covers all models inc 442 _.._.................... $11.95 
6308 OLDSMOBILE 68-76 covers all 88 and 98 models .............. $12.95 
1724 OPEL KADETT 62-73 1000, 1100, 1200 models 512.95 
8273 OPEL 66.79 for all models inc 1900 Manta & Isuzu ................. $11.95 
9589 OPEL GT 68-73 covers all 1900 models |... $12.95 
0876 PEUGEOT 504 68-74 includes diesel models... $10.95 
0711 PEUGEOT 504 DIESEL 74-80 covers all models $11.95 
7124 PEUGEOT 504 68-79 for all gasoline engine models ................ 12.95 
0883 PINTO 70-80 covers all models inc Mercury Babcat ...................#10.95 
0874 PLYMOUTH 68-76 Fury, VIP, Gran, Suburban models ................$10,95 
1660 PLYMOUTH HORIZON 78-79 covers all models ......................... $11.95 
0851 PONTIAC 66-76 all full-size inc Bonneville, Catalina, GP Lees $12.95 
0489 PONTIAC TEMPEST 68-73 all mdls inc GTO, Le Mans hme - 
1650 PORSCHE 356 57-65 covers A, B & C models .. ООО. P1295 
1591 PORSCHE 911 64-73 covers all models ........... RAUM TIT 
8173 PORSCHE 911 74-77 includes N. 5, Targa, Carrera 912.95 
1590 PORSCHE 912 65-69 with 1582cc engine 1.512,95 
5834 PORSCHE 914 70-76 all models inc 914/6 .. Hittin PA RI 
0993 PORSCHE 924 76-80 covers all models inc Turbo 1.95 
B008 PORSCHE 928 78-81 .......... ees 11.95 
0372 RENAULT 5 72-81 for all models inc Le Car .. 11911.95 
1224 RENAULT 8, 10 62-72 covers all models inc 1100 . 911.95 
9429 RENAULT 12 69-79 covers all models inc auto trans ss $12.95 
0645 RENAULT 15, 17 71-78 all mais inc TL, TS... MEME $12.95 
1554 RENAULT 16 65-78 covers all models .. DUNS RA 
0395 ROADRUNNER & SATELLITE 68-73 all models A PEE $10.95 
0750 SAAB 99 69-79 covers all models sass 911.95 
8440 SAAB 67-79 covers all models inc Sonnet ..................... Ton $11.95 
1098 SPRITE 58-71 covers all Mk 1, 2, 3 & 4 models ....................... SLLGS 
8058 SUBARU 72-81 for all models inc Brat, ....... ИИЦ, BE 
0845 SUNBEAM TIGER reprint of factory shop manual _ 05824,95 
0489 TEMPEST, GTO, LE MANS 68-73 all models .. ке os. 910,95 
8189 TORINO 68-75 all models inc Elite, Ráncherg шс. $10.95 
0829 TOYOTA CELICA 71-80 covers all models... iota 01,95 
9812 TOYOTA COROLLA 68-79 all models plus 5. spd trans оа. 5 
7132 TOYOTA CORONA 70-80 covers all 4-cyl models... ccc $11.95 
0754 TOYOTA CORONA Mk 2 72-76 for all 6 cylinder models .......... $11.95 
0647 TOYOTA HI-LUX 68-79 covers all pick-up models .................... $11.95 
6524 TOYOTA LAND CRUISER 66-77 covers all models ....... n 1b 
0901 TOYOTA TERCEL 79-81... ааа $11.95 
1200 TRIUMPH SPITFIRE 62-78 covers all models ...... caseus 911.95 
1015 TRIUMPH TR5, TR6, 67-76 all models inc 78250 . NE EE $11.95 
8693 TRIUMPH TR? 75-79 ....... ДЕЗЕ ГҮ АГЫН. wl ae 
8192 VALIANT 68-76 all mdis inc Scamp, Signette cesses. $095 
0567 VEGA 70-73 covers all models including GT . iin УГ AR 
0884 VEGA 74-77 all models inc Monza. except NNNM йн: $10.95 
0782 VOLARE, PLYMOUTH 76-79 covers all models .. 511.95 


1227 VOLKSWAGEN BEETLE 54-67 all mdis inc Karmann-Ghia ... TIL 95 
0140 VOLKSWAGEN BEETLE 68-77 all mdis inc Karmann-Ghia ...... $11.95 
0419 VOLKSWAGEN RABBIT,SCIROCCO 75-79 all gasoline models ..$18.50 
6009 VOLKSWAGEN RABBIT, SCIROCCO 80-81 all gasoline models ... $19.95 
8166 VOLKSWAGEN RABBIT 77-80 covers diesel models only .......$18.50 
1125 VOLKSWAGEN BUS 61-79 all camper, van, transporter mdis ..$11.95 


9582 VOLKSWAGEN TYPE 3 62-73 for squareback, fastback ........... $11.95 
9778 VOLKSWAGEN 411, 412 68-74 covers all models ....................$11.95 
8748 VOLKSWAGEN DASHER 74-79 covers all models 200000000000... $11.95 
9444 VOLVO P1800 60-73 all models inc E & ES $12.95 
1754 VOLVO 142, 144, 145 66-74 for all models inc S & E... $11.95 
9558 VOLVO 164 68-75 for all models inc fuel injection .................. $11.95 
3729 VOLVO 242, 244, 245 74-80 for all models ............. ак RACES 
8311 VOLVO 264, 265 75-80 covers all models ................ "uem ms 
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WORDLESS WORKSHOP 


$50 to John C. Johnson of Fremont, Neb., for this idea. Send 
yours (with Social Security No.) to Wordless, PoPuLAR SCIENCE, 
By ROY DOTY 380 Madison Ave., New York, N.Y. 10017. No ideas will be returned. 
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The Jacket for all 


From the same technology which insulated man | 
in outer space comes a new type of garment... _ 
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The Action Jacket for people on the go! 
You are invited to test wear it free for 15 days. 


THE SUPERJACKET'S miracle lining is the same type of 
material that was developed for the space program. It 
keeps body heat in, cold out — without bulk or weight. You'll 
love the fantastic freedom you'll feel when you toss on this 
smart-looking, versatile jacket to run to the store, play a 
game of golf, land a whopper on a fishing trip... or just put- 
ter in your back yard. It's so incredibly light in weight you 
won't believe how toasty warm it keeps you — even when 
the temperature plunges! 

You no longer need a wardrobe full of jackets for differ- 
ent seasons. The Superjacket [ takes you through all of 
them — spring, summer, fall and even winter — in absolute 
warmth, comfort and style. It's the one jacket you'll reach for 
again and again... the one you'll take along on trips, when 
you re not sure what the weather will be like... and the 
Superjacket [[ folds compactly... takes up just a small 
corner of your suitcase. 


What's more, it's 100% water- 
repellent, so you can wear it in rain, 
snow, sleet, fog — a feature that 
won't wash out no matter how many 
times you toss it in the washing 
machine and tumble-dry it. And be- 
cause it's washable, think of all the 
money you'l save in cleaning bills. 


| Note these features for all around 
| comfort and good looks. 


Great for all 
outdoor activities 


You'll wear it walking, rid- 
ing, bicycling, golfing, fish- 
ing, boating, gardening, 
even skiing... whatever you 
do that takes you outdoors. 


©, { ы аі м En к 


WEAR THE SUPERJACKET Il FREE FOR 15 DAYS...WITH NO OBLIGATION 
TO BUY. ONLY $29.95 PLUS $2.95 SHIPPING & HANDLING. 


5 DAY FREE EXAMINATION 


Readers' Shopping Service, Times Mirror Magazines Р042А 
Р.О. Box 2041, Latham, NY 12111, 
Yes, | would like to take advantage of your 15-day free examination. 
Please send me the Superjacket Il in the size(s) and color(s) indicated 
below for $29.95 + $2.95 shipping & handling. If | am not completely 
satisfied, | may return it within 15 days for refund or credit. 


— (qty) #4144 Men's Navy, Size (S;M,L,XL) — (qaty) #4146 Ladies’ Light Blue, Size (S,M,L). — — 
— (qty) #4145 Men's Red, Size (S,M,L,XL) —— — (aty) #4147 Ladies’ Navy, Size (S,M,L,)__ 


[| 

| 

[ 

| 

| 

| 

| 

| 

| 

| 
OiPayment Enclosed $. (Res. of AZ, CA, CO, FL, IL, NY, OH, SC, VA, VT, WI please | 
add applicable sales tax.) | 
| 

| 

| 

| 

| 

| 

| 

| 


Superior front ВТ10 nylon zipper won't break 
or jam e 10096 stretch nylon cuffs-for added 
warmth and comfort e Handy sleeve pocket 
for sun glasses, change, tickets...with dome 
fastener e Two way knit collar. Sporty open- 
lapel style or closed it's a snug fitting turtle 
neck that's large enough to protect chin, 
mouth and nose e Made in U.S.A. e Ladies' 
Available in: Navy, Light Blue in sizes S(8-10) Name 
M(12-14), L(16-18) © Men's Available in: 

Navy, Red in $(36-38), M(40-42), L(44-46) Street 


Copyright: Markus Industries Lid 


Charge to: [Visa ОАтЕхр MasterCard [O Diners 


AccountNo. | | | | | Á A A AÀ  À» ^ Exp. Date 


. Zip 
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PS leisure-home plan 


Floating 
sunspdce 


By AL LEES 


Most homes that feature a sunspace (that's the term archi- 
tects now prefer to the awkward and less-than-accurate 
"solar greenhouse") plant it firmly on the ground. But in 
most of these new glazed rooms, the growing of plants is 
strictly optional: The main purpose of the structure is to 
capture and store solar heat on cool days. For that reason, it 
may make sense to lift your sunspace well above grade, for 
optimal solar exposure. Especially at the wooded sites 
favored by leisure-home builders, upside-down floor plans 
are popular, because they raise the activity areas (and 
their adjacent decks) above the foliage for better vistas. 
Also, if other homes crowd close, stacking the main story on 

[Continued on page 164] 
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ODD $T v1 


LIVING ROOM T 


BEDROOM 


7$ SQUARE FH 
"-IDO SQUARE FEET 
SUMSPACE 


How to order your plans 


One set of professionally drawn plans for this house is $100; four 
sets—for building, financing, and permits—are $140. Specify plan 
951-1B with basement or 951-1A (without). Plans can be mirror- 
reversed as part of four-set order. Materials list is $20; typical 
plumbing or wiring diagrams are $7.50 each; typical solar dia- 
gram is $10. For plans orders only, use MasterCard or Visa by 
calling toll-free 1 (800) 547-5570. Or write Home Building Plan 
service, 2235 N.E. Sandy Blvd., Portland, Ore. 97232-2884. 
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cassette recorder 


Only NRI gives you such a choice 
of practical experience projects with 
your training in servicing TV, video- 
cassette recorders and disc units, and 
audio systems. You can elect to build 
NRI's 25" (diagonal) color TV with 
state-of-the-art fully-computerized 
programmable controls. Or, take your 
bench training on the latest model RCA 
programmable videocassette recorder 
with exclusive videotaped lessons. Or 
concentrate on the world of audio as 
you work with a complete AM/FM stereo 
sound system. Any way you go, it's your 
choice... more choices than any other 
school. 

Each Course Complete 

No matter which hands-on train- 

ing program you select, 
ig 7» your NRI course is 
EX. complete. You get all 
BV 58 lessons covering 
ER “О” every aspect of the 
СУ Ур. field. TV audio, 


Een T 


Choose your training! 
Only NRI 
so many ways to get stari 
r TV/Video/Audio 


abc Ез m 
| 
т LU d 
a Ta | | 
i 


m and videocassette are just a start. 
_ You learn to install and service 
“aa car radios and stereo systems... 
sU antenna systems including sat- 
ы cllite TV...video disc players... 
Ё“ cable TV... microprocessor con- 


i T 


trols and much more. NRI train- 
ing is complete, thorough, and effective. 
Learn at Home 
in Your Spare Time 
NRI trains you at home, at your 
convenience. No need to quit your job 
or tie up your evenings with night 


school pressures. NRI “fast-track” train- 


ing makes learning easier. ..Action 


Audio Cassettes guide you step by step... * b. 


NRI "hands-on" projects give you prac- 
tical bench experience as you progress. 
You not only get theory, you actually 
build and test electronic circuits using 
professional equipment included with 
your course. 
Professional 

Instruments Included 
You'll work with the famous NRI Dis- 
covery Lab? where theory comes alive, 
exploring concepts and learning by do- 
ing. You'll use the Beckman LCD digital 
multimeter to read currents and resis- 
tances, keep it for professional trouble- 
shooting. You'll build a CMOS digital 
frequency counter, another valuable 
servicing tool. And, depending on which 
experience project you choose, you'll 
also build your own 5" solid-state os- 
cilloscope and a 10-function TV pattern 


€ od generator. Use them for learning, use 


arcc ens 


complete with speakers 


them for earning. 
NRI Picked by the Pros 


А national survey of successful 
TV repairmen shows that more than 


ives you 


et starte 


half had home-study training, and 
among them, it’s NRI 3 to 1 over any 
other school. That’s why, more than 67 
years and a million and a quarter 
students later, NRI is still the leader. 
You can’t beat the up-to-the-minute 
training for effectiveness and value. See 
how NRI can do it for you. 
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Train as you assemble this fully- m 
computerized, programmable 25" 
diagonal color TV 


Send for Free Catalog... 
No Salesman Will Call 
Send today for our free, 100-page 
catalog which shows you all the kits 
and equipment you get, detailed lesson 
outlines, and convenient time payment 
plans. Or check out other fast-moving 
opportunity fields like Microcomputers 
& Microprocessors, Electronic Design 
Technology, Digital and Communica- 
tions Electronics, and more. Mail the 
postage-paid card today and choose 
your training. If card has been re- 
moved, please write. 


| NRI Schools 
McGraw-Hill Continuing 
N r Education Center 
e i 3939 Wisconsin Ave. 
"Hi fg Washington, D.C. 20016 
E 
We'll give you tomorrow. 


[Youcay MAKE or REPAIR. ҮЙӨТ 


you CAN MAKE or REPAIR Biiide je 


і CLOCKS Let us show you! /^ 


| FOR FUN & EXTRA INCOME 


Í With SUPER ACCURATE New Mini Quartz | 
Movements Made in the U.S.A.! FREE HANDS! 
| Two year Guarantee. Over21 Quartz Movements! 


Dials, Numerals and Accessories also available at 
Low, Low Prices! _ 


i “= VOLUME DISCOUNTS 
Call Us Today! Intl. Sales Dept. Q-72 MINI-QUARTZ 
| 414-248-1150 ue И For dials up to 3/8" thick. 
\ ae Super LOW Prices 
i Or Send Your KLOCKIT M | | 1-4: $6.55 ea. 10-24: 55.45 са. 
Order To: , 5.9: $6.05 ea. 25-49: $5.00 ea. 
| Р.О. BOX 629, DEPT PS42 "Include $2.50 for shipping UPS. 
LAKE GENEV А, WISCONSIN 53147 5-200 Sweep - 3.20 each Red, Black, or Br 5 
Free 48 Раре Catalog (You тау include 75¢ for Ist class catalog mailing) Large selection of Quartz Mvts. 
[D 1. 717 7] I1 pL ا‎ НИЕ БНА ا‎ Ru Ж есе сс с 


Available for the first time 
to Popular Science readers. 
The newest book 
in the 


Texas Instruments _ 
Understanding Series™ 


m— goats — eee ee E 


Automotive | 
Electronics $6” 


250 data-intensive pages. Learn how electronics is being 
applied to automobiles — how the new microprocessors and 
microcomputers are impacting everything from drive train 
control to fuel efficiency and “talking” dashboards. Like all 
TI Understanding Series books, Automotive Electronics is 
fully illustrated, easy-to-understand and ideal for self-paced 
learning. Order your copy today. 


For a complete list of current titles, send for a free catalog. 


Send orders to: Texas Instruments, 
P.O. Box 3640, M/S 84, Dallas, Texas 75285 


Enclose check or money order with sales tax (except AK, DE, NH, 
OR). Foreign orders must be in U.S. dollars, including shipping 


charges. 
Send me copies of Understanding Automo- L] Send me your free Learning Center Library 
tive Electronics ^" $6.95 ea. (LCB-57711 — catalog. (CM-110K) 
Name — 
Address EN 
ER A ا‎ e 
| 1 | І 
TEXAS INSTRUMENTS 
INCORPORATED 
Price subject to change without notice PS482 
(C:1982 Texas Instruments Incorporated 360116 


Under-floor heat bank 
[Continued from page 89] 


That has always been the Ho 
Grail of solar architecture. Previou 
ly, owners of passive-solar hous 
needed a measure of missionary zea 
They had to be willing to adjust the 
life styles to less heat, give up certai 
amenities (such as north-facing wi 
dows), and put some daily effort in 
operating the system. Not in Jones 
houses. In fact, the family that boug 
the first under-floor-rock-bed ho 
had no real interest in solar; they si 
ply liked the design of the house. 

The outstanding performance ani 
architectural flexibility of Jones’ 
houses both stem from his success i 
perfecting, through four generatio 
of the design, a thermosiphoning sol 
system. Thermosiphoning is based oi 
a simple fact: Hot air rises. If its рай 
is confined in a well-sealed loop ani 
some means is provided to take hea 
out of the air at one point in the cycli 
and put it back in at another point, ; 
constant flow of air will develop, ris 
ing and falling without benefit of an; 
other force. | 

In a thermosiphoning solar syste 
a solar collector puts heat into the aii 
and a thermal sink of water or rock 
takes it out. This sort of loop is conve 
nient for heating houses because tht 
energy in the thermal mass can be re 
leased when and where it may bi 
needed. 

Thermosiphon systems are not new 
with Jones, of course. The concept car 
be traced back to the designs o 
Edward Sylvester Morse in the 1880's 
The modern evolution of such system: 
began in 1967 when a solar innovato: 
named Steve Baer designed a solai 
chimney in Bernalillo, N.M. He fol 
lowed that with other designs and, ir 
1972, built the ground-breaking Pau 
Davis house in Corrales, N.M. 


The progression begins 


“When I first saw the Davis house ir 
1976," Jones recalled, "I was struck b: 
the logic and simplicity of the thermo 
siphon system. Since neither heat col 
lection nor storage occurs in the livin; 
space, I realized it would be possible tà 
reduce the large temperature swing 
that typify other kinds of passive 
solar design." 

Jones's first attempt to design suc! 
a system [see "Taking the Myster 
Out of Passive-Solar Design," PS, Feb 
'81] was derivative of Baer's work: : 
hybrid system in which a convectiv 
loop puts heat into a rock bin, the1 
distributes it to the house through i 
fan-forced duct system. 

“That first collector and rock bn 
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were designed on the basis of horse- 
back estimates and trial-and-error 
tests," Jones says. But as a first try the 
system was a success (Jones and his 
family still live in the house), and he 
was encouraged to attempt a house 
that would be entirely passive. 

To do this, Jones adapted a proposal 
by Morris to use the rock storage for 
interior walls of a house. The thermo- 
siphon system would run the same 
way, driven solely by the temperature 
difference in the loop, but the air 
would be routed through large under- 
floor ducts to several tall, thin cages 
filled with three- to seven-inch-diam- 


' eter rocks. Then, when room air cooled 


below the temperature of the rocks, 
heat would radiate through the plas- 
ter on both sides of the vertical beds. 
The house was built using 93,000 
pounds of rocks in the steel-framed 
beds. The convective loop worked well, 
and the radiant heat offered greater 
comfort than the forced-air heat of his 
first design. But there were problems, 
too. Because the duct lengths varied, 
some beds got hotter than others, so 
the house heated unevenly. Also, the 
cost of hand-filling the beds limited 
the design's commercial prospects. 


New ball game 


But now the stage was set for a real 
winner. Why not lay down the vertical 
beds, providing the whole house with 
a continuous radiant floor panel? At 
first the idea seemed to be a mere 
extension of the previous design, with 
just a few parameters needing adjust- 
ment. Instead, it turned out to be a 
new ball game. 

The idea required that the rock bed 
extend under the entire 2,000 square 
feet of floor area, which, because of the 
constraints of the site, would have to 
be designed along the north-south 
axis. Working out a rock-bed geome- 
try to produce balanced air flows un- 
der these conditions proved extremely 
complex. Jones called in Morris. 

The engineers solution was the 
ingenious tree-shape duct system il- 
lustrated with this article. Unfortu- 
nately, building the 18-inch-deep bed 
and loading it with 110 tons of rocks 
took a huge amount of hand labor— 
three weeks' work for four men. 

After the house was completed, 
Morris studied its performance under 
a contract from the Department of 
Energy. Its solar-heated fraction— 
excluding a small contribution from 
the attached greenhouse— worked out 
to be 97 percent even though the 

| Continued 
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you up in the middle of the night. 
And no more annoying crank calls and 
solicitations. It's easy with Phone Censor, the 
amazing new telephone accessory. 
Better Than an Unlisted Number. The only 
people who can get through are those 
you ve given The Simple Code іо; all other 
calls are screened out. In an emergency, 
family members can reach you, Work 
uninterrupted, yet friends can contact you, 
owing shift workers sleep, but can be 
reached if "on call”. 
No More Harsh Rings. Phone Censor has a 
choice of pleasant chimes. 
Choose the Single Chime 
setting. and atter the short chime only the 
unobtrusive light-bar continues to indicate 
someone is calling. Your family isn't 
disturbed, but you can still receive calls. 
Dream On & On. With the Delayed Chime, 
you'll never even hear a call, if someone 
answers the phone in another room before 
the Ath ring. 
Set It, Forget It. The Electronic Timer turns 
the phone off for 1, 2 or 8 hours without 
unplugging and turns it back on 
automatically. A tiny light blinks every 7 
seconds to indicate the timer is on. No more 
accidentally disconnecting your phone for 
days at a time. Enjoy uninterrupted dinners, 
intimate moments or a good night's rest. 
We Know You'll Like It. Phone Censor is 
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totally thrilled, just return it within 3O days 
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Under-floor heat bank 
[Continued] 


design goal had been only 85 percent. 
Similarly, the day-night temperature 
swings and north-south temperature 
variations were less than had been 
predicted. 

Part of the reason for those aston- 
ishing numbers is that the walls of the 
house are better insulated and sealed 
than is usually the case with passive- 
solar houses that use adobe or con- 
crete-block walls. In the under-floor- 
rock-bed design there's no need for 
large amounts of mass above the floor, 
only for a good thermal cocoon. The 
result is a house that looks like adobe, 
but is actually framed. It costs less to 
build and allows use of more insula- 
tion for a reduced heating load, 


Blocks replace rocks 


But if time and money were saved 
on the above-ground part of the house, 
the hand labor of constructing the 
rock bed still dictated a selling price 
way up in the stratosphere. Jones rec- 
ognized that his design would not be 
truly successful until it was adaptable 
to the production-house market. 

To bring the cost down, he next 
attempted substituting concrete block 
for some of the rocks. The newest 
design uses a tree layout similar to its 
predecessor, but the bottom 10 inches 
of rock are replaced by blocks laid 
loosely on their sides so their hollow 
cores provide air-flow passages 
through the bed. Above the block a 
layer of rocks is still used, but these, it 
turns out, can be placed by an ordi- 
nary backhoe at a great saving of time 
and labor. "The block gives us a large 
amount of mass for a small amount of 
dollars," Jones said. 

Two of these second-generation un- 
der-floor-rock-bed houses have now 
been built. Their performance has not 
been measured, but Jones is confident 
that they will approach the success of 
the first-generation house. If he's 
right, his company should have no dif- 
ficulty selling them in the middle 
range of Santa Fe’s housing market. 

Like all of Jones’s houses, these 
were built on speculation. Jones pre- 
fers to work that way, claiming that it 
gives him the freedom to develop inno- 
vative designs. Of course, there are 
risks, too. 

"We're sticking our neck out about 
as far as it will go to put these projects 
together,” he told me, “But we’re dem- 
onstrating that it’s possible to use pas- 
sive design and compete in the mar- 
ketplace. In fact, we think we can 
beat the guys building conventional 
houses on their own terms.” 
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Waukesha, WI 53186. 
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Turbine/diesel aircraft engine 
[Continued from page 105] 


injection system is still undecided. 
Brouwers says they need 12,000- to 
14,000-psi injection pressure. Berenyi 
said that was because the air in the 
combustion chamber was quiescent, 
and the high pressure was necessary 
to distribute the fuel in the combus- 
tion air. Compared with typical auto- 
motive and industrial diesels, which 
use injection pressures under 2,000 
psi, that's a lot of pressure. 

One approach, says Berenyi, might 
be to use a hydraulic amplifier injec- 
tion pump for each cylinder. A main 
pump supplies fuel to each amplifier 
pump at about 3,000 psi. The amplifi- 
er, as the name implies, steps up the 
pressure to the injector to the desired 
12,000 to 14,000 psi. Ultimately, all 
the injection controls would be elec- 
tronic to avoid complex linkages and 
mechanical adjustments. 

Ceramic cylinder liners and pistons 
running without cooling may be used 
in advanced models of the diesel radi- 
al. [See "The Coming Age of Ceramic 
Engines," PS, March.] The object is to 
make maximum use of heat as a work- 
ing medium rather than waste 70 per- 
cent or more via cooling fins. The 
problem, since the beginning of inter- 
nal combustion engines, has been the 
critical limits of metal parts with 
respect to heat. Ceramics can take the 
heat and theoretically should make 
for significantly more efficient en- 
gines. 

Eventually, Teledyne may use ce- 
ramics in the engines intended for 
twin-engine corporate aircraft whose 
owners can afford the more complex 
engines. The smaller engines for sin- 
gle-engine personal aircraft may re- 
main metallic for some time until 
ceramics become truly acceptable in 
engine structural components. 

Steve Berenyi pointed to the possi- 
ble lack of acceptance of ceramics for 
some years. "The aircraft industry 
doesn't want any crockery engines 
today," he said. 

As now planned, there will be two 
new Teledyne engines: one about 200 
hp for single-engine planes, the other 
about 400 hp for twin-engine execu- 
tive-type planes. But their designs are 
so new, using technologies just now 
shaping up, that they will have to be 
produced in evolving stages. The first 
prototype models, using the basic 
radial, two-stroke, low-compression 
diesel configuration, are expected to 
fly in about 1985. А second generation 
should be taking off about 1990. The 
most advanced designs probably won't 
see the skies for another decade. lisi 
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foolproof ever invented. 
Simple to operate. 


BIG DEMAND!! 


sell all you produce to 
Department Stores, 
Homeowners, Parks, 
Nurseries and Picnic 
Groves. Fireplaces sell 
on sight. No experience 
necessary. We supply 
full operating instruc- 


Return this coupon today! 
PEDALPOWER, DEPT. 951 
591 Mantua Blvd... Sewell, N.J. 08080 


Send me my Free Color Catalog. 


tions and equipment ee Name . 
plus the know-how that ee و‎ Address 
spells BIG PROFITS. Г |. Oy. n i а 
1 is L. п чыйры: | ВРТ MFG. DEPT. PS-4 | State cvm 
opportun or men o Phone | br 
vision e Dey oh cae — Limekiln Pike, Chalfont, "A тиса n d in New Jersey. Texas and Florida : 
ing field. Don't delay, | = | A PRODUCT OF GENERAL ENGINES CO 
Mail coupon at once for URSUS jme | 
full details. ONU on sii di мй... 4 State Zip 
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MOIORCYCLING 


By RAY HILL 


Innovative trailer 
Weighing only 135 pounds, this light- 
weight trailer can accommodate a motor- 
cycle weighing up to 725 pounds. Called 
Tuff N' Lite, it has these interesting fea- 
tures: an adjustable tongue, which allows 
the trailer to ride level regardless of the 
height of the hitch it is attached to; inde- 
pendently suspended wheels; wheel 
bearings that don't need repacking; anda 
motorcycle-support system that holds the 
bike upright while it is being tied down 
(handy if you must load the motorcycle by 
yourself). 

Tuff N' Lite costs about $370, plus ship- 
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Products, 135 Sunshine Lane, San Mar- 
cos, Calif. 92069. 


Bad-weather gear 


Riding in dry weather with 75-degree-F 
temperatures is nice. But nature being 
what it is, some days are cold and wet. 
Three items l've used for several weeks 
(photos below) will be of great use to you 
on those days. 

Rukka rain suit. New to the U.S., this is 
one of Europe's best-selling rain suits. 
That's probably because it works so well. | 
rode 200 miles in a downpour on a fully 
faired bike, and my clothes stayed dry. | 
went 10 miles in a light rain on an unfaired 


bike and didn't get wet, either. The fabric 
is polyamide fiber coated with softened 
PVC. Seams are welded (no thread holes 
to let water seep through). It has a clear, 
waterproof map pocket on the thigh and 
another waterproof pocket behind that 
one. This is the best rain suit l've ever 
used. | heartily recommend it. 

Neck dickey. After | used this on some 
cold days, | wondered how | ever got 
along without it before. It's made of 
stretchable acrylic (one size fits all) and 
does an excellent job of keeping the wind 
off your neck. You slip it on before you put 
on your riding jacket. 

Thurlow sport touring gauntlets. Made 
of hand-crafted deerskin, these stylish 
gloves are made for the sporting rider 
who travels in cold, but not freezing, 
weather. A thermal lining keeps your 
hands warm until the temperature drops 
below 45 degrees F. Their seamless palms 
and pliability let you feel the handlebar 
controls with more sensitivity than with 
ski gloves or mittens. The gloves have a 
12-month guarantee covering workman- 
ship and wearing quality. 

Each of these items is sold by Bavarian 
Cycle Works, 385 Eighth St., San Francis- 
co, Calif. 94103. The rain suit is imported 
from Finland, costs $108. The dickey is 
$5.95; the gloves, $56.50. 


Belt-drive motorcycles 

Kawasaki offers three motorcycles this 
year with a belt final drive: the KZ 250, KZ 
305 (shown here), and KZ 440. The belt 


needs no lubrication, rarely needs adjust- 
ment, and runs quietly. Kawasaki is the 
only company to offer belt drive on a 
small motorcycle. 


Motorcycle briefcase 


This detachable briefcase fits on your 
bike's gas tank while you're traveling. It 


has a leather handle and is made of Cor- 
dura nylon by Eclipse, Inc. (Box 7370, Ann 


Arbor, Mich. 48107). Cost: $55. B: 


ЖК Check Your Car's Entire 
Electrical System in Seconds? 


"CAR COMPUTER 


| Battery x Alternator ж Regulator x Carburetor x Ignition 
The Only Car Accessory Detroit mur Out! 


Have no more fears of being stranded because your car battery is 
dead. With our solid state Car Computer you can test the condition 
of your battery yourself, in seconds, at any time, even if you've 
never changed a flat tire. Simply plug this pocket-sized 
“brain” into your cars cigarette lighter and you'll get in- 
stant readout as to the condition of your entire electri- 
cal system: battery (weak or strong), alternator, 
regulator, carburetor and igni- 

tion. Major auto com- # emu 7 77 Wo  — | 
panies have computers | ERU Tons ыз ae Ш 


in their repair shops for "Z2 
just this purpose. Now 4 = Ama zng | 
| you can have your very € gasp ear 
own Analyzer, and itsall $ Moneyback 
computerized with Guarantee 


LED readouts. No me- 

chanical parts to cause 

trouble. You never have 
to rely on unreliable me- 
chanics again. With our 
Car Computer you know if 
you really do need a charge 


on must be completely satis- 
Î fied with the way Car Computer | 
$29 checks your entire electrical sys- | 
| tem or send it back anytime in 
the next 5 years for a prompt re- 
fund of your purchase price. 
© 1982 Consumer Technolog y, Inc. 


or a car battery; and you'll know 7 PTT. | 2105 Lakeland Ave., Ronkonkoma, N.Y. 11779 

it conveniently in advance. Stores аа н ux HERES: - 
compactly in your glove compart- 225 Amazing Electronic Brain 
ment. Ideal for cars, vans, campers, trucks. instant L.E.D. Readouts! 


Tech/Direct, Dept.TMN211 
2105 Lakeland Ave. 


а Ronkonkoma, М.Ү. 11779 


Мар Lite Mystery Gift Gentlemen: Enclosed please find 


That's right? it’s amazing, but true. You шн | my check or money order for 
both FREE with avery t order! 512. 95 plus $1.50 p&h. NY. & Ct. 


residents add sales tax. Please 
rush my Car Computer with my 
| FREE map lite and my FREE 
mystery gift, now! | must be com- 
| pletely satisfied for the next 5 
| years or | can return it for a 
prompt refund of my purchase 
| price. 


With our ed Computer hi cmd a powerful ACT NOW! Get a FREE 
little lamp for readin ng maps, ee ar MYSTERY GIFT бы 


dresses, etc. Works on car battery 


real convenience. No more going miles | 

out of your way or risking accidents with worth up to 500 Address 
sudden turns because you misread a map | | : 

in dim light. Act now! This 2-in-1 bargain with each order City 


won't last forever! while supply lasts "" Zip 
MAIL COUPON TODAY — {Code 4932. 


_ —. 


Train 
FAST 


at Home! 


If you enjoy fixing things, you're a “‘natural" 
to make hundreds of EXTRA DOLLARS a 
year in the fascinating business of Lock- 
smithing. Rising crime has increased de- 
mand for service a thousandfold. Yet there's 
only one Locksmith for every 17,000 people! 


COLLECT CASH PROFITS ALMOST AT ONCE! 


You're “in business" ready to make $5 to 
$10 an hour a few days after you begin 
Belsaw's shortcut training. Easy, illustrated 


lessons complete with ALL practice equip- 


ment PLUS 


€ ALL TOOLS YOURS TO KEEP 

€ KEY MACHINE YOURS TO KEEP 
o EXPERT PERSONAL ASSISTANCE 
© BUSINESS-BUILDING HELP 


3 THIS DO-ALL PRO 


f KEY Y MACHINE YOURS 
fe NU wh E- КЕР 


Can add $2 $25 | 
to $40 a week 
to your in- 
come...and 
"7 doesn't cost 
zag YOU a penny 
LA, extra! 


І Ме eL | í e TM n | я уны, is fascinating. if | can 
* im — do it anybody can. 


| Glen, Johnson, 


FREE 


Larned, Kan. 


Make Up to $10 an Hour—even while learning! 


Be a LOCKSMITH! 


enable you to get your share of this always- 
profitable business. Hundreds we've trained 
are doing it. Socan YOU. 


MAIL COUPON to discover how Locksmith- 
ing can keep the extra money coming in dur- 
ing spare time—or in your own full-time 
business. Ideal for retirement—good jobs, too. 


BELSAW INSTITUTE, 113A Field Bldg. 
Kansas City, Mo. 64111 


at top speed. I'm moving to bigger quarters." 


MAIL THIS COUPON • NO SALESMAN WILL CALL 


BELSAW INSTITUTE, 113A Field Bldg. 
Kansas City, Mo. 64111 


Rush FREE book, “Keys to your Future." 


Name 
Address 
City State Zip 
шш иш иш шш иш иш иш ий 


\$tar View. m. 


ystems 


H&R FER INC. 
Route 3, Box 1 03G - Pocahontas, Arkansas 72455 


KIT CONTAINS 


Introduces the 
MODEL 12K 
SYSTEM... 


А complete home satellite 
receiving system that you can 
assemble yourself as a week- 
end project. 


Why spend $7,000 to 
$10,000. Why pay somone 
else to install it. Do it yourself 
in a week-end and save. 


ому $2,400.00 


N. Hunt, Wilmington, Del.—''| make $50 a 
week extra.' 

R. Davis, St, Louis, Ма.—''1 cleared $110 last 
Saturday." 


Ed Boyle, Pittsburgh, Pa.—"'My business going 


*12' Antenna 
e AZ/EL Mount 


* All Miscellaneous Cable 
and Connectors Needed 


e 24 Channel Receiver *Everything You Need 


| «120? LNA 
e Feed Horn 


* No Special Tools Needed 


Ж pma 


* Complete Antenna Weight Only 125 Pounds 
Manufactor Direct Pricing: $2,400 


(800-643-0102 or 501-647-2291 


DEALER 
INQUIRIES 
INVITED 


UPS SHIPPABLE „r^ | 
r 


Floating sunspace © 


5 я pee 
[Continued fram page 152 


top improves both your views and your 
privacy. You'll appreciate ths latter 
even more if you use your glass corner 
for sunbathing. 

So this month’s clever, contempo- 
rary design notches its walk-in pas- 
sive collector into one corper of the 
second floor, and "floats" it on a single 
pole. If your country site doesn't call 
for this feature, order the plans that 
omit the foundation story altogether 
and drop the basic floor plan—includ- 
ing the sunspace—back to ground lev- 
el (turn back to the opening page for 
ordering data). 

Either way, the sunspace boasts a 
100-sq.-ft., tile-finished, four-inch- 
thick masonry floor for natural heat 
storage. А sliding glass door in the 
adjacent dining-room wall adds its 
own solar gain while also providing 
access to the deck for outdoor dining in 
summer. (Note the deck is placed on 
the east wall to catch the morning sun 
and to provide shade for afternoon 
lounging and cool, summertime 
evening meals.) 

This is another energy-conscious 
plan created for PoPULAR SCIENCE by 
Ken Gephart of Home Building Plan 
Service, in cooperation with Western 
Wood Products Assn. HBPS plans are 
designed to satisfy all requirements of 
the Uniform Building Code, so should 
give no problems when filed for local 
permits. 

Cathedral ceilings add drama to the 
living-dining area—and to the entry 
hall, where the sloped ceiling juts on 
past the ridge to create a dormer for 
clerestory windows. Guest, storage, 
and linen closets line this hallway, 
and stairs lead down to the daylight 
basement (except in the single-story 
version of the plans). This lower level 
is scaled for a bedroom, bath, and util- 
ity/storage, as shown on the floor plan, 
but could be left unfinished until later 
if preferred. 

The central hall leads to all rooms 
without annoying cross-traffic. The 
two main-floor bedrooms are set off 
from the activity areas—for privacy 
and peace—and share a full bath 
(which backs up to the kitchen for effi- 
cient plumbing runs). 

Vertical 1x4-board paneling, a 
large boxed chimney, and the window 
detailing give this small, efficient 
house its modern good looks. At 1,025 
sq. ft., it will fit nicely on the most 
modest site. And—if you face it south— 
that sunspace will keep it cozy all 
winter, with help from a masonry- 
backed wood stove in the living 
room. fs) 
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SAVE BIG on 
CALCULATORS 


IEXAS INSTRUMENTS 


3-Wheel to | 


| INDEPE 


For 
FREE CATALOG, 
call toll-free 


B HEWLETT 
PACKARD CALCULATORS 


HP-44C.... ООН ЫБ 
HP-41C V uum 
Optical Wand.............95 ү 
Card Reader ........ .... 165 Ж 


1-800-257-7955 


Quad R.A.M. (ror HP41C] .... 75 |=: at Е 
Mem. Module (for HP41C)... 23 Е 


s à B B B B B E b E Ww» ms a S533 5 Bm EE NE E B ON SÉ E NS M HM E E ME B B HON 


NEW FROM HEWLETT- PACKARD 
Mfr. Sugg. Hek-Tek 
HP - IL Loop Module 125 95 


Put mobility and fun in your life 
with this new electric 3-wheeler. 
| So easy to handle — you control 
on, off, forward, reverse, starting, 
steering, speed and braking with 


Digital Cassette Drive 550 425 
| Printer/Plotter (HP-IL) 495 375 JUST ONE НАНО! 
Ext. Memory Module 75 60 | 
Ext. Function Module 7B 60 With CYCLE CHAIR, you can go where you CYCLE CHAIR is a very affordable, completely 
| (Please expect delivery delay on new products) want, when you want. You won't be stuck at electric, rear drive 3-wheeler. It's a perfect 
home; you won't be dependent on others. Go to means of getting around for senior citizens, the 
"НЕ i v! ane — and through — the store. Visit friends, Make handicapped, or anyone who needs safe, reliable 


: friends. Ride with others. : rtation! 
HP - 42C Financial 150 445 new friends. Ride with others арн ation 


HP-11C/42C SoL Bks. 20 47 = = 
: Owners Love CYCLE CHAIR 
"| call it my ‘Freedom Cycle’ — | go where | "| use it while gardening — the grandchildren 
| | | want and when | want. | no longer have to love to ride along with grandpa." 
НР-ЗВС TOS LL depend on others.” Paul Fuhrman, 67, Beaver Springs, PA 


HP-37E. eee eee ee ee ае в 68 Donald Meikle, 9f, Miami FL "Being handicapped since birth prevented me 


from riding a bike or walking long distances. 
My neurologist was so pleased with my CYCLE Now with CYCLE CHAIR, 1 can go bicycle riding 


CHAIR that he wrote a prescription to my with my sister instead of staying home. | can 
insurance company to cover part of its cost. even beat her up hills because | don't have to 
HEWLETT COMPUTER pda" u 
. McMullen, 70, Eugene, OR | igang, 13, , 
5 PACKARD PRODUCTS ш. D. McMullen, 70, Eugene Maria Weigand, 13, Lebanon, NJ 
| ! Padded Swivel Chair with Armrests obs damn Hand Power Control with 
ie : Automatic Brake 
Forward-R i 
و‎ ЭИ... Os — — Closed Loop Pivoting Handlebar for 
Stop-Taillight - و‎ Easy On-Off 
Non-Slip Belt Drive —- А Ai m | 
MM SELL E SE Wi T rumes 4 Sealed Beam Headlight 
The HP-85 Personal Computing System for "er er Ule 
Professionals helps solve difficult engineering | 2-12 Volt Deep Cycle Batteries —X* D eS. 
problems and simplifies financial analysis. The | +— Soft Ride Tires 


HP-85 isa powerful BASIC language computer 
with keyboard, CRT display, printer and tape 
drive complete іп one compact unit. (HP-B3 is 
the same as above but without the built-in 
printer and tape drive.) 


Lightweight Aluminum Frame —— е m 
with Full-Width Floor Special Features 


Free color catalog and special free Spring gift offer! 


Mfr.Sugg. Elek-Tek Just return the couponto CYCLE CHAIR, 591 Mantua Blvd., Sewell. N.J. OBOBO. Forextra-fast 
HP-85 COMPUTER $2750 $2000 
HP-125 COMPUTER 2750 2000 
В2901м DUAL MASTER 2200 41600 
| 9134A WINCHESTER 4500 
8135AWINCHESTERw/BU. 5500 
DAISY WHEEL PRINTER 3950 
2631В PRINTER 3900 
2671A PRINTER 1095 
2671G PRINTER 1295 935 
| 2673A PRINTER 1895 4375 
829058 PRINTER 945 CALL 
GRAPHICS TABLET 2050 4475 
and all related accessories and software 
at SIZEABLE DISCOUNTS 


CALL TOLL FREE 800-621-1269 | 
EXCEPT Ilinois, Alaska, Hawai 


Accessories есше) too. Accounts Invited. - 
stercharge or Visa by mail or phone Mail Cashier's Check, | 
| Order, Personal Check | 


"express service" on your free color catalog and special free Spring gift offer, call... 


Toll- free 1-800-257-7955 [in N.J., 800-232-6550) 
Ten day trial e — guarantee 


A PRODUCT OF 
К: generar ENGINES 


Return This Coupon! Name 
YES! Send me my FREE COLOR Address 
CATALOG, and special free Cit 
Spring gift offer for CYCLE Y~ 
CHAIR, other 3-wheelers and State sre н 
electric bike motors. 


| Phone ( libr ES Ж 
Send to: Department 696 , CYCLE CHAIR, 591 Mantua Blvd., Sewell, N.J. 08080 Мо 


| ELEK-TEK ma 


6557 N. Lincoln Ave., Chicago 1160645 
(800) 6241- 1269 | (342)677- 7660 
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three-inch-long carriage bolt, two 
washers with a nut, two three-foot 
Fol cdi i ПС from your woodpile to make up the 

lever apparatus. | 
Although it's okay to use a carriage 
SO WD U ck come close to it if you cut the log to 
stove-wood length), don’t use bolts in 
crossing the sawbuck’s 2x4's. Both 
bolts would lie in the path of a mis- 
age the chain and perhaps even break 

it. 

Easier, safer sawing and 42 2v-inch No. 10 galvanized flat- to build. And once you're finished, 
is the bonus with this head screws. If you expect to leave the — you've got a sawbuck that will not 


Vise parts consist of scrap 1X3’s, a 
lengths of nylon cord, and a few logs 
bolt in the vise (because the saw won't 

gri DS small logs with а vise place of the wooden dowels as pins for 
guided chain saw. A bolt could dam- 

This little beauty doesn't take long 

buck outin wet weather,treattheraw only hold larger logs but keep those 


easy-to-make buck lumber with preservative or invest in bouncing branches from being such a 
¬ pressure-treated lumber. hassle to buck. Gs) 
By NEIL SODERSTROM ин - y 
m 3" LONG | ALTERNATE HOLE p E | NOTCHES 

| Б" CARRIAGE BOLT FOR VISE | ae Pe ا‎ Iz" APART 
Ever try to saw a small loose log with ааа лшн з ا‎ P e M 7 
your chain or bow saw? The log chat- А VISE A * i < LZ | di I" DOWEL PIVOT 3" LONG 
ters, bounces, and spins, making the GR FENWEIB L me as ! | 
job difficult-and sometimes danger- VISE LEVER 2% S 206, Р. 
ous. You сап eliminate the problem by % =” _. 
building this sawbuck, which holds dcum dme Мы А ^ 


small logs in a vise. It’s sturdy enough “тн NYLON ROPE == 
to handle larger logs, too. The rule of ^ 
thumb: If you can lift it, the buck can 
hold it. It also folds flat for easy stor- 
age. 

Buck parts can be fashioned from 
scrap 2X4's and 1x6's, three short 
dowels cut from an old broom handle, 


cx) = РА xc F 
B"LOG HEWN OUTI ‘4 

FOR 4" LOG ia. 
TO FORM THE FOOT LEVER ^X j 


TTD 
uen i [ 

1 
un га | 


FULCRUM- 
SCREWS OR NAILS ET — 
2 d 
er ч. RI ES 4 


t 2p. * E Dac ^ 9, / | \ ; 
i A | y UM 2.4'S | 
* E p". A STOVE 7, Fi j F. A i 4 REG D j == 
È е; | aia à BENEATH K / xi E 08 LL ў 
> Bou Nx 4 у " Ы гы OT ES: 


AN M ع‎ Saw Buck SHOWN IS FORMED 
j / FOR LEF T-HANDED SAWYER 


2" LESS THAN ri FOR RIGHT-HANDED SAWYER 
STOVE LENGTH ~ I= ALTERNATE Ix &'& А а B 
! IN HEIGHT LOCATIONS 
^. 2-USE ALTERNATE HOLE FOR VISE 


اک 


— operates simply and effectively: Left foot pressing 
down on lever closes vise on small log, holding it firmly in place; 
once foot is removed, weight on other end of lever causes rig to 
release its grip. To open sawbuck, set one pair of legs on ground, 
swing other pair outward (right). Center unit over lever. 
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NTSB 


| LEARN AT HOME 
M OF THE 


INE 
EQUIPMENT 
AVAILABLE 
ANYWHERE! 


It takes strong skills to prepare for 
a career in today's most rewarding 
fields. And for seventy five years, 
National Technical Schools has 
been teaching these kinds of skills 
through home study courses. 
Courses that actually train you on 
state-of-the-art equipment you'll 
often find on the job. In fact, in 
many cases, you'll use the equip- 
ment you've built as part of your 
NTS training in the field of your 
choice. 


= = س 
—— 


Е; | = 


c 77 
T EOL j vis 
zl S SW E "P 
M Ram. Xo o, 


UILDS STRONG 
KILLS FOUR WAYS: 


| | ТИИТ 
M |! Ill iil) | ТРИИ 
| Е | li] / Г ҮТИ [ 
[| ey eA Ay 
" | | j | 
a f |!!! |I TM TEAM ИНГ 
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| , ПИЛИ [ 
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ЦИН HE | | 
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VIII | | ҮШ ШИШ 
THAM ИШПИ 
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ELECTRONIC/COMPUTER МУ z c 
DIVISION: D wer S| ai 
NTS will teach you the latest ZA ПИ. ij li mma | | 


industry developments, including 
a thorough working knowledge of | | 
advanced digital electronic systems. AIR CONDITIONING, 


Computer students will build and REFRIGERATION/HEATING 
learn to service their own Micro- DIVISION: Ее 
computers, plus related testing and Learn to service commercial, indus- 
support systems. trial, residential heating and cooling 


Color TV Servicing students will equipment. We supply hermetic unit 
build their own solid state testing analyzer, leak detector, charging/ 
gear, and ultimately the famous purging manifold set, tools, plus 
NTS/GR2001 Heath 25-inch (diag- the know-how you'll need to use 
onal) Solid State Color TV—the most each tool effectively. 
advanced color TV ever supplied 


with a home training program. | HOME APPLIANCE 
DIVISION: 
| MECHANICS Cash-in now by learning to repair 
| DIVISION: and maintain washers, dryers, ranges, 


We'll provide the training and equip- and smaller appliances. NTS pro- 
ment you'll need to handle mainte- ^ vides thorough instructional training 
nance and repair on cars, trucks, plus a multimeter and special NTS 
even diesels in the following areas: Circuit Trainer. 
advanced diagnostics, motor over- 
haul, transmission, electrical and GET STARTED ON A CAREER 
overall servicing. RIGHT AWAY! FOR COMPLETE 
Oscilloscope, dwell-tach, elec- DETAILS, SEND FOR OUR FREE 
trical tester and other top quality FULL COLOR COURSE CATALOG 
test equipment and tools included TODAY! JUST MAIL-IN THE CARD 
with courses. OR COUPON NOW! 


NO OBLIGATION. 
NO SALESMAN WILL CALL. 


IGE TIONAL 


KANA 
PE ifo Bless pc py pir А. ic E 
Reside 


4000 $0. FIGUEROA ST. LOS ANGELES, СА 90037 Ы Й 


ша шып пш ша ив иш ша ин пш иш ша шш шш шз шз пш ыш ий из аш иш ш= эш = А А 1. 


NATIONAL TECHNICAL SCHOOLS Dept 202-012 
4000 South Figueroa Street, Los Angeles, CA 90037 


Please send FREE color catalog on course checked below 


[1 MicroComputers/MicroProcessors 
C Communications Electronics 

Г Digital Electronics 

Г, Industrial Technology 

i ; Color TV Servicing 

(] Auto Mechanics 

| | Air Conditioning 

[ | Home Appliances 


| 


Name 

Address 
Apt. 
ee 


[.] Check if interested in G.I. information. 
‘> Check if interested ONLY in classroom training in Los Angeles. 


City 
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GARAGE DOOR OPENERS 


е Buy Factory Direct and Save = 
e Thousands In Use © Free Brochure lh 
e Easy Homeowner Installation 

e Immediate Shipment by UPS or PP 


HELPMATE Equipment Co. Dept. PS-482, Baroda, MI 49101 


SCOOP ATTACHMENT 
| VERSATILE ATTACHMENT fits garden and diesel 
| tractors. Dig and scoop dirt, sand, or snow. Trans- | 
port, dump, or spread. Grade forward or in reverse. 
| Available with scarifier bar and extension plate. 
Three models. Approved by major tractor manu- 
facturers. Write: 


JRCO, Inc., Dept. 4P, Box 22733, 
Minneapolis, MN 55422 


SPORTSMAN FOLDING KNIVES 


+ Safety Lock Prevents 
Accidental Closing. 

• Brass Bolsters And 
Brass Lined. 

* Handmade Custom 

ay: Features. 
* Surgical 

teal 


BLACK BELT CASES 


N-224 Closed $1.25] Add 75¢ Handling. Money 
N-21 6" Closed $1.50 lee. 


WESTBURY SALES CO. DEPT. R-4-PS 


373 Maple Avenue, Westbury, New York 11590 


950 Ib. Capacity ` 


The Stowaway... Just... Folds Анау 


Call Toll Free 28 
1-800-243-8550 
For Free Color Brochures 


ESTABLISHED 1945 


DUNE-BUG 


Complete plans & specs 
on how to build or 
buy - disc, prices on g 
parts, kits, engines, B 
& raw material. 


Send $3.00 for DUNE-BUG pkg to: 
Box 987 PS4 Azusa, Ca. 91702, 
Ph (213) 334-0334 


WOOD -FIRED 


HOT TUBS 


Lifetime Quality Redwood 
Mo Power or Plumbing 
dio, Fast, Efficient, Fun 
Easy To Assemble 
and Operate 


m 
SUBMERGED 
| Snorkel im 


RB OUTFITS FROM UNDER $1000 


For Brochure and Price List Send $1 to: 


The Snorkel Stove Co. P.O. Box 20068P 
Seattle, Wa 98102 (206) 523-9637 


TAKES THE HARD WORK 
OUT OF GARDENING 


NEW AGCO POWER HOE. 


> Works 8 hrs. 
on 1 gallon 
we of fuel! 


. EASY TO USE! 


‘30H нэзмоа - 371111 OOV 


. TILLS DEEP 


3 INCHES WIDE 

WEIGHS 20 LBS! 

2 WEEK MONEY 
BACK TRIAL PERIOD 


WEEDS NARROW 


ROWS FAST! 


азза 5711 `` 


NOT SOLD IN STORES..FREE BROCHURE 


WRITE TO: AGCO Р.О BOX 75 DEPT 7 
SOUTHAMPTON, РА. 18966 
For rush delivery of literature call 215-947-8855 


AGCO TILLER- POWER HOE ... TILLS DEEP... 


AGCO TILLER - POWER НОЕ... 


E ET EE M 


Standard Dump Front 


| HAYES EQUIPMENT CORPORATION 
Hayes РО. Box 526 PS Unionville, CT 06085 


© 1982 HAYES 


„ FEATURING the 


COPILOT Halogen Map Light 
Plugs inta CM lighter. Convenisn! dashboard reading light 
uses only 5 Gooseneck allows positioning in any direction. 
ы dr lans assures bright yat glare-Irsa Tight. 
Oversize on/off switch. Perfect for reading without disturbing 
- driwer. Brochure on other models sent with order. 
COPILOT £17.95 
мы EZ. per order (а cover tat Class shipping and handling. 


- . SPECTRUM MARKETING 


Box T, Milford, РА: 18337 | 


SAVE 85 7. 
GOV’T SURPLUS .. NEW EQUIP'T 


1/4 HP, 1725 RPM, REVERSIBLE, 
115 V. UTILITY AC MOTOR 
GENERAL ELECTRIC 


Nermal 
Rat M 


100-Page Catalog | 


Sand 
4-1/2" diam. cost iron pulley for 3/8" 
BÜ-Cents | v-belt. Shaft diameter 1/2". 
COIN or 
| ; STAMPS 
pL 100's of 
BARGAINS mount. Size 9" x û” x 5-1/2". ( 18 165.) 


SURPLUS CENTER dose LENS] | 


Record telephone conversations in your 
office or home. Connects between any 
cassette or tape recorder and your 
telephone or telephone LINE. Starts 
automatically when phone is answered. | 


Records both sides of phone conversation. 
Stops recorder when phone is hung up. 
This device is not an answering Service. 
= Oy. Disc. Avail, 


Super Powerful 


Wireless Mic 


10 times more powerful than other mics 
M Transmits up to '4 mile to any FM radio 
| Easy to assemble kit. 15V battery (not incl.) 
Call (305) DIRAS or send $19.95+ $1.00 shipping per 
| 2052, Melbourne,FL 32901. 


item to USI са. га „Вох PS- 
COUD's accept. For асри of transmitters,voice scramblers 
and other specialty items, enclose $2.00 to USI Corp. 


CAREER OPPORTUNITIES- Looking for a new job? A pay raise? А new 


career? No need to miss out on job opportunities—ask for your FREE 
copy of our new guidance book 'Career Opportunities' and learn how а 
Boma study course can help you get ahead. Check interest. 
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bi gr ugar - ura вант Tuin p LI. Jl] Lj Darm 
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Write or phone for FREE 96 page Career Guide. 

Granton Institute of Technology, 263 Adelaide St. W, Room 508 
Toronto, Canada M5H 1Y3 1-(416) 977-1929 

Name 

Address 


KILL LAKE WEEDS 


Proven Aquacide pellets destroy 
unwanted uadorwater weeds. 
: Spread marble sized pel- 


lets like grass seed. Ef- 
fectively kills weeds at 
any depth, 


Registered with Federal 
Environmental Protec- 
tion Agency. 

Used and tested by many 
State ees de- 


partme 
10 LB. Can (Treats 4,000 sq. 
ft. of lake bottom) $32.95 in- 
cludes delivery. (48 lb. carton, 
$119.95 includes delivery). 

Or write for free information to: 


AQUACIDE CO. 


308 Prince St, Dept. 474. P.O. Box 3367, St.Paul, MN 55165 
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SEE 175 siz 
| You Can Build at Home from Kits 


For the low-price of an ordinary compact, you can own a full-size antique, classic or 
modern gull-wing sports car. Choose from over 175 exciting replicars including S0mpq 
roadsters to mid-engine V-8's. Manufacturers from all over aa, the country offer these Ш 
low-cost bolt-on body kits for easy home assembly. „ыма 
They're serious automobiles designed for power, 

economy and performance. And, all are made to sell 
for a fraction of their apparent value. 


SPORTS CARS EID 


zu ди k Gr EATER 


asp ыык. 
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! | nl t A G Mail Kit Car Buyers Guide 
GREENHOUSE A A OE 
O New System 3 - “Brookhaven” model Dept. P542 : 1315 (Foreign—US funds) 
Г] Factory insulated triple glazing Wilmington, DE 19899 — (5 Kit Car Monthly $11/year 

| in m ( Неге аге just а few of the full-size kit cars you'll discover 
LITE. Texan ^ SUABIDIOO гапен «Porsche «T-Bird — « MGTD Ferrari Name 
Û 40% Tax Credit & State Credits | * Pantera + Mercedes + Bugatti * Jaguar e: 
O Lean-To, Free Stdg. & Window units | x Cobra * Auburn * Lamborghini... and more 
[] Curved Eave, Bronze Tone Finish Giant all-new 1982 Complete Guide to Kit Cars includes City/State/Zip 
COLOR CATALOG and TAX CREDIT GUIDE: Enclose | e Over 175 Kit Cars є Front, Rear, Mid-Engine Kits # Е 
$1. for our catalog and price list, plus our quide to the e Assembly Articles — e GT's, Gull-Wings, Electrics Û Master Charge Ll Visa Expire Date 
latest federal and state passive solar tax credits and | e Do-It-Yourself Info © Money Making & Saving Facts... more Order TOLL-FREE Day or Night со! 
qualifications. All kits shipped Freight Prepaid. | Special 1/2 Price Bonus Offer!! ... Kit Car Monthly ... | E- a Master Charge or Visa REQUIRED! : 
SAMPLE WINDOW KIT: Enclose $5. for catalog and Features hundreds of used kit car bargains and new kit * We Y Operator CANNOT answer questions! No CODs! animi 


s ш vara рз em (€ ب‎ S | announcements ($11/year). Order both, everyone does! (800) 331-1000, Operator 666 
| frames, G.E. Lexan” glazing, assembly manual an 
heating guide. ж 30 Day Money Back Guarantee ж Mailed Immediately. Sold Only By Mail. gd 


| FOUR SEASONS —Ó— M ت ت ت‎ e — — — — — — — — — — — 


| GREENHOUSES JG S 
910 Route 110, Dept. PS-204 Hardened Steel. For fling, ding, miling, carving, routing any metal or wood, LOG SPLITTER 


Farmingdale, N.Y. 11735 бий tns from "to 1”, ай shanks Ji. Brand new in air-tight СІ. packs. PARTS 
Phone: (516) 694-4400 32- Tool Set. G.I. cost 1295™ now ..... 126" 
| 14-Tool Set. G.I. cost $126 now ..... 518% y 2-STAGE CAST IRON 
D. wo imited Time)....... | = 3 
k- =" Money Back Guarantee. Add 339 for shipping. | Mt 11 GPM at 650 PSI. Kicks 
Ў Texas orders add 5% tax. Export orders add “4. | down to lower GPM and 
U.S. SURPLUS CENTER, Dept. 507 2500 PSI. Right hand rotation (direct couple). 3600 
715 Camden, San Antonio, Texas 78215 RPM max use with 5HP or greater and 3'^" to 4% bore 
cylinder 
15 gal 2 stage. use 8+ hp 
22 GPM use with 10HP or greater 


Div. Four Seasons Solar Products, Corp. 
(Custom Built & Standard Sizes) 


4-WAY CONTROL 
VALVES 


\ ж: Built-in relief valve. 44" in- 

Т^ or T oU ports, 4" ушин ac 

With pressure sensitive detent, hands free on return 
stroke ..550 


DOUBLE-ACTING CYLINDERS 


a 


үт Your Own | 
Grandfather Clock | 
Prices Starting Under 


(including movement 
and dial) 


e Do-it-yourself case 
kit, parts pre-cut 


. * 
& Ji 


3° bore x 24" stroke x 1%» rod ............ $115 
4" bore x 24" stroke x 1*4" rod 
Welded type (can go UPS) 
4" bore x 24" stroke x 2" rod (Heavy Duty) ... 
5" bore x 24" stroke x 2" rod 


e Finished clocks Astronomy, Microscopy, Biofeedback, NEW ENGINES 
e Solid 3/4" hard- Weather, Alternate Energy, Binoculars, 5 HP Tecumseh or Briggs 
woods: black | Ери», кыо MINORIS, Tools, Recoil start % shaft |... 
walnut, cherry, oak || аА Ш Lab Equipment, and : : 
«Нейос а ЫК much more. Over 4,000 unique and ПВ TENSE эу» п 
eirioo qua | y fascinating products. Send for our 
e Factory direct prices FREE, colorful 1982 Edmund Scientific CAST IRON SLEEVE ENGINES | 
e Solid brass West Catalog...Today! _ 8 HP Tecumseh Recoil start 1" shaft 
German chiming Rush me your free catalog! 10 HP Tecumseh Recoil start 1" shaft 
movements 10 HP Electric start 
Name __ Vertical shaft engines available. 3'% to 16 HP 


B H.P. Briggs Vertical 1" shaft 


e Money back 
, Address | | | BH.P. Tecumseh 1" shaft 


guarantee 


, © Prompt shipment Cit Send $2.00 for discount Catalog on Valves, 

MASTER ال‎ а ہہ‎ Cylinders, Hoses, Frames, Tanks, Wedges, Slides 

ERCARD and and Wheels, Engines, Go Kart parts, Splitters, Trailer 

VISA ACCEPTED State __ Zip ем ү parts, Generators. Or send 00" for Catalog and 
BECA plitter Design Fact Book. 


EMPEROR” | [ | 
Clip Апа Mail Coupon Today To: 
CLOCK COMPANY | Edmund Scientific Co, Dept. 8211-NO8 | NORTHERN HYDRAULICS 


WORLD'S LARGEST MANUFACTUR 
EE GRICE oe Edscorp Bldg., Barrington, N.J. 08007 | P.0. Box 1221 Dept. PS-4 


Dept. dont ы! Park | No. 3455 *1982 Edmund Scientific Co. | | Burnsville, MN 55337 / (612)894-8310 
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` DIRECT FROM 


U.S. OPTICS. 
QUALITY SUNGLASSES 
AT FACTORY PRICES 


Each pair features: Impact resistant 
lenses * Handcrafted * Polished glass 
lenses • Hardened metal frames * 

No non-sense guarantee. 

FREE — limited time only — deluxe velour 
lined case with each pair of glasses 
ordered (a $3.00 value). Credit cards 
accepted. Dealer inquiries invited. 


NOTICE: Don't be fooled by cheap 
imitations. These glasses are made 
exclusively for U.S. Optics*. To make 
sure you get the best, order now and if 
not completely satisfied return for 
refund within 30 days. 


World Famous Pilot's Glasses 
These precision flight glasses are now 
available to the public for only $7.95. If you 
could buy them elsewhere, they'd probably 
cost you over $20.00. #20P available in gold 
or silver frame. А $20.00 value only $7.95. 
Two pairs for $14.00. 


Aviator Teardrop Flight Glasses 
Flexible cable temples. #30A gold frame 
only. А $30.00 value only $9.95. 

2 pairs for $18.00. 


Professional Driving & Shooting Glasses 

Wide angle amber lens brightens visibility. 

#300 gold frame only. А $30.00 value only 
$14.95. 2 pairs for $28.00. 


To order send check or money order to U.S. Optics, 
Dept. 617,P.O. Box 14206, Atlanta, Georgia 30324. | 
Credit card customers please fill in card # and Exp. date 


QUANTITY | MODEL *| GOLD | SILVER | PRICE 


Add Postage, Handling, and Insurance 
$1.00 per pair 


Total — 


Credit card orders may call 1-404-252-0703. 


Visa or Master Charge 8 Exp. Date 


Name 


Address 


City 


FREE case with each pair. 
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a 
to form a 
dome, apply steel mesh and 2" cement, You can build this 
beautiful dome, 33' diameter, 17’ high for appr. $1900. 
Use the spacious, richly insulated, super energy saving dome 
for cottage or permanent home. Let us tell you how in our 
boo^ entitled: "BUILD YOUR OWN GEODESIC DOME” 
describing various size domes, Send $4.00 to: 
KEY DOME ENGINEERING Dept. P5-4 
P.O. Box 430253, South Miami, Florida 33143 


| ЕВЕЕ! WOODWORKER'S 


s CATALOG 
| VENEERS. CHAIR CANE. FURNITURE PLANS. TOY 
| PLANS & PARTS. WOODWORKER'S BOOKS. 
| PICTURE MOLDINGS. UPHOLSTERY SUPPLIES. 
INLAYS, LATHE & CARVING TOOLS. SIMPLIED 


| VENEERING INSTRUCTIONS INCLUDED. 

| SAVE 25% ON FIRST ORDER. HURRY! 

; BOB MORGAN WOOD, DEPT. P8 

Í _ — — 1123 Bardstown Rd. Louisville, Ky. 40204 | 


Components 
Clock Movements: Battery, quarts, 
Electric, Urgos Gra r, Grand- 
father, Westminister & Triple Chime, 
8 Day Key Winds & Westminister, Bim 
Bams, Barometers, Metal, Bezel, 
dials, Hands, Brass & Plastic Numbers 
& Markers. Hundreds of Items. 
tity Prices. Send $1.00 for 60 

: Catalog. Refunded on $10.00 Order. 
NEWPORT ENTERPRISES, INC. DEPT C 
23213 W. Burbank Bivd., Burbank, Calif, 91806 


Always Include 
Your Zip Code 
When Answering Ads 


If you're about to purchase a log home, take a 
look at the construction technique vou re going to 
live with. All log homes experience some checking, 
seam shrinkage or warping. But thanks to Lincoln 
Logs Stack'n Build construction technique, your 
walls will remain sealed even if your logs shrink. And 
because of our exacting tolerances, walls always fit 
snugly together and are not as subject to joint and 
seam imperfections that cause other log homes to 
leak air at the joints. 

All for a lower total erected cost than any 
other major log home manufacturer 


Write for your Lincoln Logs plans kit. Send 
your name, address and telephone number, with 


4 Spring Hill Road 
Chestertown, N.Y. 12817 


$4995 


COMPLETE 
COURSE 


BE A LOCKSMITH 


KIT CONTAINS: LOCK PICKS, CAR OPENING TOOL, LOCKS, FILES & KEYS 
POUASE COVERS: LOGE PIGKINU, MASTER KETING, KEY IMPRESSIONING, RE-KEYING 


Today a trained locksmith can just about write his own ticket. LOCKSMITHS 


course that trains you by doing. All keys: locks: picks: car tools and special FREE 


ooming everywhere, everyone is seeking нүн 
greater protection. CASH IN AT ONCE, TRAIN AT HOME. EARN EXTRA 


Cards; stationery; envelopes: ad- 
vertising; labels; tickets; OSL cards; 
announcements; greeting, sympathy, ` 
prayer cards; tags, etc. Save money. ME 
Own a Printing Business. КЫ 

Wa supply everything direct from : 
factory. Easy instructions. Also 
raised printing like engraving. | J? # 
Have home shop. Add to income. ns ——— ЩЩ EXCELSIOR 
Send $1 for catalog. a Iss 

Kelsey Presses, 82-CD, Meriden, CT 06450 


TURN ом a DIME 5 
.MINI-SKAT Tractor Kit £, 
Steers with 2 Levers . .. VP 


Mower, Dozer. and Snowblower 
Catalog 
Assembly Manual ... . $5.00 


(Money refundable on any purchase). 


| STRUCK КІТ, Cedarburg, Wis. 0 "i 


` AN ALL NEW PATENTED 
SOAP HOLDER 


Lay your soap in this holder & watch the 
water run off tha soap into the shower or sink 
drain. Mo more soft, slimy soap; a real soap 
saver. Users ask why this was not thought 
before, i1 is so simple & easy to mount. 
furnish adhesive to itin i 
it there. Price 
wo tor $5.50 + $1. 
order to LOU-ART 


check or monev order for $5.00, to the address 
below. Or call 800-833-2461 (in New York State 
call 515-494-2426). MasterCard and Visa accepted. 


Simple Log Home Living. 
, for Less. 


., The Original 


Lincoln Logs Ltd. 


© 1982, Lincoln Logs Ltd. 


Woodworking, home maintenance, repair, energy... asa et 
DISENO | | Drafting Projects | 


for Ше 
_ Amateur 


The HOW-TO BOOK CLUB shows you ~ = та, їп 1) 


| а is PROJECTS _ 
hundreds of ways to do-it-yourself к 30 PROJECTS p 
... and save money too! 


= STERE 
Select 6 exceptional books | 


100| SYSTEM 
for only $295 values to $135.65) 
Join Now, Get a Work Apron FREE! 


YOUROW ay ET ЕТ 
List $18.95 
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MASTER "T 


— 1372 У, NEUE 
зы — i а Heavy-duty work apron 
List $16.95 ` 


free when you join! 


HOW 0 T MAKE OUR OWN — = 
Sheetmetalwork 
A p yb 


1257 
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7 very good reasons to try 
How-To Book Club 


Blue Ridge Summit, PA 17214 


* Reduced Member Prices. Save up to 7596 on books sure to 
increase your know-how 
* Satisfaction Guaranteed. All books returnable within 10 
days without obligation 
* Club News Bulletins. All about current selections — mains, 
alternates, extras— plus bonus offers. Comes 13 times a year 
with dozens of up-to-the-minute titles you can pick from S 
* “Automatic Order". Do nothing, and the Main selection =| 
will be shipped automatically! But...if you want an Alter-  : 
nate selection— or no books at all — we'll follow the instruc- 
tions you give on the reply form provided with every News 
Bulletin 
* Continuing Benefits. Get a Dividend Certificate with every 
book purchased after fulfilling membership obligation, and 
qualify for discounts on many other volumes 
* Bonus Specials. Take advantage of sales, events, and & 
added-value promotions $ 
* Exceptional Quality. All books are first-rate publisher's = SEHE coca udin ЖШ aw 
= editions, filled with useful, up-to-the-minute info E: (Valid for new members only. Foreign and Canada add 20%) PSHT-482  g 
КАК КОКО fe [E T IE I TI T IT 3 3 31 1T T T TI E =Й 


.H0W- 0 BOOK (, LUB 
ы Blue Ridge Summit, PA 17214 


Please accept my membership in How-To Book Club and 
send the 6 volumes circled below, plus my free work apron. I 
understand the cost of the books selected is $2.95 (plus 
shipping/handling). If not satisfied, I may return the books 
within ten days without obligation and have my member- 
ship cones la. I agree to purchase 4 or more books at re- 
duced Club prices during the next 12 months, and may 
resign any time thereafter, 


ue EE 
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Let Belsaw prove YOU: can 


Earn Up To 


82 


| KUNE: FU - KARATE 


Dy م‎ A, Learn unbeatable fighting power 
u.s QUOS BLACK BELT INSTRUCTORS 
OWN HOME STUDY COUI 
SPARE A | CERTIFICATE AWARDED 
TIME or detais NEW ORIENT KARATE SCHOOL 
FULLTIME име: Dept. T-28 Box 5, Avon, N.J. 07717 


On our You risk nothing by accepting 


3 0-D AY this offer to see how easily TRS-80" 


DISCOUNT 
DIRECT 
PRICES 


Learn To 
“Do It Yourself" & Save 


1- 800-841- 0860 1 Toll Free 
MICRO MANAGEMENT YOUR ТЕ$-80 
SYSTEMS INC. PERSONAL 
DEPT. NO. 14 COMPUTER 
| Downtown Plaza Shopping Center HEADQUARTERS 
115C Second Ave 5.W. WRITE FOR 


Cairo, Georgia 31728 l 
_ 912-377-7120 Ga. Phone No. FREE CATALOG 


you can turn your spare time 
n us bi ig Cash Profits with your 
omplete Sharpening 

Shop. No selling... no pre- 
vious experience needed. Our 
famous Sharp-All and show- 
how instruction set you up to 
OFFER make $200, , $700 a 
+ month CASH sharpening Saws, 

p h Knives, Scissors, Lawnmowers, 


ME | | Shop and Garden Tools . . . 
A | all cutting edges. 


Send for all the facts! 
Our Free Book telis 
how to start a profit- 
able, lifetime home 
sharpening business, 
how we help you grow, 
у=] how we'll finance you. 

Send for FREE detallg mail cocoon below or postcard TODAY! 


BELSAW SHARP-ALLCO., 703A Field Bldg. Kansas City, Mo. 64111 
‚Мо Salesman Will Cali 

e YES, [_] BELSAW, 703A Field Bldg., Kansas City, Mo. sanis 
° please send me the FREE BOOK that gives full details. • 


No Obligation.. 


A fap 


= OMS mai СО 


= : R the SHOPPING 


| ) $ ye PRP О 
KK Poplar Bluff. мо. 63901 K 


= с 3248 


| DISTRIBUTORS 


MANUFACTURERS 


Our 11' antenna is 24 sections of .090 ga. aluminum with all steel single pole polar mount. Our 
antenna and Super Mount weigh over 575 16. We believe the heaviest in the home TVRO 
industry. Completely manufactured in our 20,000 sq. ft. plant. We have the complete 
system for over 50 channels of TV enjoyment. Receivers, LNAs, Rotors, 
Modulators and Cable. We designed our antenna and mount for 
home assembly. It should give you a lifetime of 
enjoyment. Please try one, you will 
be the envy of the neigh- 
borhood. 


Turn on to 
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by ordering your QUICKEY "= plana mathod today. Send. 


$9.95 plus $1.50 postage and handling to: 
Harmony Village, Inc. 
Box 753A 


Hollywood Street 
North College Park, Maryland 
20783-0753 


1 EA” allows you to.operate three ONLY 
e i № thru 74 ei ра from 220 
volt single phase power sources. Rugged — heavy 159% 
duty — patented unit built tu give many years of 
satisfactory service. Satisfied users worldwide since 1966, 
Free literature furnished on request. Telphone 305-862-2038, 


RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Rte. 2, 1024 W. Lake Brantley, Maitland, Fla. 32751 


MUSCLES 


HOW TO А j 
MORE POWERFUL f} 


Portable Steam Cleaner 
3 Steam in 60 seconds 

CLEAN: 

Engines, Air Filters, Lawn Mowers. 

3 year guarantee on fire box, coils. Uses | 
". liquid soap, propane fired. Weight 120165. | 
$^ Auxiliary pump required on low water | 
* pressure, 


| WEDCO MFG. INC., Dept. 5.10 
- Scott Lane e Box D, Jackson, WY. 83001 


ИИТИИ GREAT OUTDOOR FUN. eias 


SEARCH ELECTRONICALLY FOR ... gold, silver, 

coins and relics with White's Electronics mineral/ 

metal detectors. Pays tor itself. U.S. Patented. co 

For your nearest dealer 3 
and free catalog 

ow GALL TOLL FREE 

à 1-800-547-6911 


off road 
X series 
winches 


Write for literature 


SUPERWINEH | Putnam, CT 06260 


Assemble our Mansize DAHLCO 
ч Crawler Kit. Buy factory-direct 
а=. „лин of Kit construction and] 
uses — $1.00. Plans to) 
“Build-it-yourselt - $7.00. 
Movie (Bmm color) - $9.50. 
(Refundable on any purchase]. 


Cedarburg, Wis. 53012 


STAINED 
GLASS 


Send $1.00 for fasci- 
nating catalog of kits, 
tools, ideas, books, 
and supplies. 


BIG STARTER KIT 
Only $17.95 ppd. 
WHITTEMORE, Box 2065DE, HANOVER, MASS. 02339 
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As seen in Countryside magazine 


Gazebo. 


you want. 


"a had: 


1300 Bushel Corncrib 


What small building would improve 


What are STAR*PLATES? 

They're heavy gauge steel plates with chan- 
nels to hold 2 x 2's, 2 x 3's or 2 x 4's, so 
they can be bolted together to make a basic 
geometric framework. It takes one set of 


| eleven STAR*PLATES for each framework. 


What size framework do they make? 
Any size you want. STAR*PLATES hold 25 
equal-length struts together. If the struts 


are short, say 2-3 feet, you've built some- 


thing small like a dog house or small play- 
house. If they're 9 feet long, you've built 
yourself a greenhouse or back-40 hide- 
away. The framework is made of 15 tri- 
angles, all exactly the same. 


Is it hard to build? 

Not at all. To build the frame, you only 
have to drill 50 holes, and bolt the struts to 
the STAR*PLATES with У, in. carriage 
bolts. The only tools required are a saw, a 
drill, and a wrench. It's much simpler than 
conventional framing. For a roof and walls, 
or even a floor, our plans (included with 
each set) give you cutting patterns and tips 
to make it easy. 

How can I finish it off? 

Any way you want to. Some STAR*PLATE 
buildings are elaborate, with shingled 
roofs, clapboard sides, and fancy doors 
and windows. Others are merely covered 
with canvas and used as beach cabanas, or 
with plastic to make greenhouses. One cus- 


your property? 


Build it better, easier, and cheaper, with STAR*PLATE Frame Connectors! 


tomer told us he was going to thatch his 
with palm leaves! You can make it as plain 
or as fancy as you want to. 


Could I build a full-size geodesic dome 
house? : 

No. STAR*PLATES are designed for small- 
er structures. We recommend a maximum 
strut length of 9 feet. That makes a struc- 
ture 13 feet high and about 14 feet in dia- 
meter, with a floor area of 140 square feet. 


How can I get a set of STAR"*PLATES? 


Order them from The Countryside General 
Store, Waterloo, Wisconsin 53594, for only 
$39.95, postpaid. Phone orders are welcome 
(414/478-2139) and you can use your Visa 
or MasterCard. 


a ` Order today! “а 
: Only $ 39. 9 5 | 


Complete instructions, 


i'ı vand building advice, included...“ 


Money back guarantee! 


Please send me. 1  .setsof 
STAR*PLATES complete with di- 
rections and building tips, @ $39.95 
each, postpaid. (Wis. residents add 
496 sales tax.) 

Total amount enclosed: . 


Name 
Address 


City, state, zip 


Five good reasons why 
STAR*PLATES will make 
you proud of your 

building project: 


1. Strength — you'll be amazed at the 
strength of geodesic dome construc- 
tion! Much stronger than conventional 
framing! 

2. Beauty — STAR*PLATE mini- 
domes are unusual and attractive ad- 


- ditions to any property. 


Send for the FREE Countryside General Store 
catalog, describing 100's of unusual and innova- 


3. Ease of construction — no special 


skills or experience necessary. 


4. Economy — А dome is the most 


efficient way to enclose a space; save 
up to 15% on materials alone. 

5. Flexibility — Mini-domes have 
dozens of uses. Whatever small build- 
ing you need, make it a STAR*PLATE 
mini-dome! 


tive aids to modern “homestead” living! 


Ё 


Charge my О Visa O MasterCard 


Expires |... | .— 1 1 1. . 


LJ Please send me more information оп. 


STAR*PLATES. 
[ Please send me the latest Countryside 
General Store Homestead catalog. 


Mail today to: 
a General Store, ee PS, 103 N. Monroe St., Waterloo, WI 53594 


Build the frame in under two hours! Simply drill 50 holes and bolt your 
2x4's to STAR*PLATES. Then, enclose it to make any small building | 


| 
| 


SOLAR 
ELECTRICITY 
POWER YOUR DREAM 


WITH PHOTOVOLTAICS . 
Send $3. 00 for Catalog to ow P : 


MAKE MONEY 


WITH A 


STRUCK CRAWLER 


CONTRACTOR ] 


Train at home 
in spare time 


MAKE MORE MONEY! check 
out Electrician’s wages 
against the kind of money 
you make now! 


Even before you're ready to go after a full-time job as an 
electrician, you could be making extra money doing odd jobs 
for friends and neighbors. And think of the money you'll be 
able to save doing your own electrical work. Learn to specify 
and install wiring, operate and control motors and generators, 
use and maintain transformers and storage batteries. 

We show you how to troubleshoot for short circuits, 
overloads and open wires. You'll be ready to take almost 
any electrician licensing examination offered by state, 
city or county. Because opportunities vary from time to 
time and from one part of the country to another, 

we egcolitage you to check on the job market in your 


vis iare S VM coupon for free facts and results of survey 2 | "y 
P ze showing einployment success of our graduates. 5 4 GAS TO ELECTRIC 
W^ ^ МО NEED TO QUIT YOUR JOB OR REGULAR SCHOOL $ | I UE OU КАНЕ бы 
Everything explained in easy-to-understand language Diei i ктөазоз the | gnt 
with plenty of drawings, diagrams and photos. Tools, output of any existing double 
(те materials, test equipment included with course. You learn mantle gas lamp. Kit includes on- 


Г STRUCK KIT, Dept. PS-42 Cedarburg, Wis. 53012 | | kk CTERANS J at your own pace. No time wasted traveling to class. M о LI Mie an 


Besides doing Jobs 
— | around your own home, 
a i STRUCK- KIT Crawler Tractor is a valuable money 
maker doing work for others. Its compact size and 
power allow it to do the higher paying specialty jobs! 
Over 30 Attachments for all your landscaping, gard- 
ening and dozing needs. Buy Factory Direct for 
greatest savings. Valuable Tax Savings now in effect! | 
Send Mow to: 


E ë . AM c] eee, 73 


O CATALOG of Tractor Kit construction and uses || Teachers are as close as your telephone. No charge! instructions. The 'RELITE' kit is 
(specify Magnatrac 1000 or Mini-Dozer)......$1.00 | ш! Use our toll-free 24-hour home-study hotline as available in both 115 volts and 12 
| Both: СИЕ саса $150. || soon as you enroll. MAIL COUPON TODAY! volts. Ask for the "RELITE' kit at 
| O BOOKLET 16 pgs. of tips & procedures for using |. ian is an rhea ашыры it уи Oca tse ин ү 
small crawler едшртепї!................... $3.50 || ELECTRICIAN SCHOOL, Dept. рсоз2 installer i inquiries only, call 
| MOVIE (8mm Color) of Tractor in action (specity | ICS Center, Scranton, PA 18515 -328-6504 
Magnatrac 1000 or Mini-Dozer) $9.50 | Rush free facts that tell how Ї can train at home in spare time 
| an Movies | oe $17.50 || |! to be an electrician. Мо obligation, no salesman will call! | 
| ci PLANS for fabricating Tractor from local materiale || | MME uu ren АВЕ s | 
| (specify Magnatrac 1000 or 004081) e $7.00 || | дореѕѕ.. ————— | ' 
Both Рїап#.......................... „++. $10.00 TRY THE 
2 [we a. فة تک کے تک‎ I MOST EXPENSIVE 


` CIGAR rosaccos 
| IN THE WORLD AT MY RISK 


Î We combed the imported tobacco 
T markets to find them... Mild 
С Cameroon, rich Mata-Fina from 
| Brazil plus finest Santo-Domingo 
€» Cuban seed, Blended by Cuban 
M experts into cigars selling for up 
EM to 5] apiece. To make new friends 
To we'll send you a Sampler Kit of 
B 7 different sizes, Postpaid, Send 
f us nothing for the cigars, we've | 
О written them off, Just send $1 to 
cover cigar tax, postage and 
If expense. If not delighted return: 
О IU empty box for your money back. 
Ai Only 1 to à customer. U.S S.A. only. 


BU WALLY FRANK Ltd. opt- HC. 152 
© 63-25 63th ST. Middle Village N. 11379| 
| SEND $1, AND NAME, ADDRESS & ZIP 


ees 


SANYO’S | It Yourself 
answer to a 


cordless 
telephone is 


3,000 feet Build your attractive, energy- -efficient dome using 
our complete, fully-engineered kit. Or, you can save 


range | money by purchasing just our plans and heavy- 
2 | duty, easy-to-use connector system, and cut your 
own lumber. Catalog, 54. 


Timberline Geodesics, Inc. = På 

Now you can place or receive a call 2015 Blake, Berkeley, CA 94704 
anywhere in or around your ranch, | (415) 849-4481 
home. yard, or even golf course! Full 
3,000 feet range with external antenna 
(antenna included). 

INTRODUCING... 
The SANYO TH 1000 | 

Features: 

° Automatic last number redial 

° Full duplex system 

SANYO, a name you can count on 
for great quality and reliability!!! 
Available to you now at the low cost of 
$399.95. 


“CHECK IT OUT! 


There are more opportunities, 


90 day warranty products and services offered 


30 day no obligation at home 
trial period 


ORDER TOLL FREE in the “Classified Opportunity 


800-554-3368 
In Georgia call 
404-971-3464 
CONSUMER 
WHOLESALERS, INC. 
35/2 High Green Drive 
Marietta, GA 30067 


Mart," immediately following 


this section. You may find just 


, THE QUIKRETE* COS. | 
COLUMBUS, OHIO 43229 what you've been looking for. 
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At last, your family can own 
this heirloom quality 


Grandfather’ S 
Clock 


AT THIS 
INCREDIBLE 
LOW PRICE: 


$4999 


OVER 
FIVE FEET 
TALL! 


Hand 
Antiqued 
ALL WOOD 
CABINETRY 


LR 


If you're a lover of Americana, and 
value fine craftsmanship, you won't 

want to miss this collector's opportunity! 
This heirloom quality Grandfather's Clock 
embodies the design details of clocks selling 
for hundreds of dollars! 


e Full size ... over five feet tall! 


e Genuine solid wood is finished in a 
mellow aged oak tone. 

e Quality electric clock mechanism ts made 
in the U.S.A and is fully guaranteed for 
one full year. And ... this clock never 
needs winding! 

e Assembles їп minutes. No special tools 
required. 

e UL. approved. Generous six foot cord 

with molded plug. 


UNCONDITIONAL 
MONEY- BACK GUARANTEE 


CREDIT CARD CUSTOMERS 
TT CALL TOLL-FREE, 
"A 24 hours a day, 7 days a week: 
1-800-228-5656, in? NE: 1-800-642-8777 


STERLING HOUSE, Dept. CLO-5738 
Sterling Building, Garnerville, NY 10923 
Yes, I want my family to own this heirloom 

quality Grandfather's Clock! 


D One for only $49.99 + $4.50 P&H. 
ORDER GIFIS NOW, AND SAVE! 
Û Two for only $96.99 + $7.00 P&H. 
O Three for only $138.99 + $9.00 РЕН. 
Enclosed 1s only $ 
CHARGE IT: O VISA D MasterC ard 
Expires 
Card # 
Name 
Address 


NO MORE WATER BILLS! 


WATER FROM 
YOUR OWN WELL 


Save Hundreds of Dollars 


Did you know that vast quantities of fresh water lie beneath the surface of the 
earth almost everywhere? Pure, sparkling clear water untouched by chemicals or 
pollutants — water just waiting to be used — in the country, in the suburbs, in the 
city! 

For years the only practical way to tap this wonderful supply of free water was to 
hire a commercial driller. That costs a lot of money. 

But now you can drill your own water well and save hundreds of dollars. 

It’s true! With the remarkable HYDRA-DRILL you can drill your own water well. 
Thousands of people in all 50 states have already drilled HYDRA-DRILL water 
wells. The HY DRA-DRILL is amazingly uncomplicated and simple to operate! 

Just imagine having all the pure fresh water you want today, tomorrow, forever! 

FREE INFORMATION! 
We've put ات‎ a big package of information that tells how you can drill 
Eg oem tc а Water well in your backyard and get all the 
> 26 оа water you'll ever need. There's no charge, по 
- obligation. Write or call today! 


DeepRock Mfg. Co., Opelika, Alabama 36802 


VISITORS WELCOME! | 


CALL TOLL-FREE 


(800) 821-2280 


{Ask for Extension 290) 


CALL ANYTIME INCLUDING SUNDAYS 
OR CLIP COUPON AND MAIL TODAY! 
E dS ee ES 5d S EF EM E ee ee ОШ 


K 


290 Anderson Road 

Opelika, Alabama 36802 

Please mail your free information kit immediately. 
I understand there is no obligation. 


Print Name 


Address 


-——— — —— жа — — ——— 


© 1982 DeepRock Mfg. Co. 


More hauling ability for less money 
when you build Carl Heald's '4-ton Hauler. 


= Go en r parts or tools; Change combine shifts; check fields, 
“= .. livestock or warehouse; supervise crews; haul feed or seed. 
нэ: Easy-to-build semi-kit, (6-8 hours assembly time) can 
| save you up to $1000. Avoid mass production faults 
. — c and cut maintenance. Hauler features а 16 H.P., op- 
FS vo? _ posed twin cylinder or an 11 H.P., 4-cycle, Synchro- 
j à alanced Briggs & Stratton electric start engine, for- 
,X ^  магдапӣ reverse gears and automatic transmission. 
i] ew Front shocks, double seat, wide tires smooth the 
+ ride. Dumping bed measures 4412"x40"x11". 
Hydraulic disc brakes with parking brake stan- 8 
dard. 4-wheel models with cab also available. M 


Carl Heald's Hauler (E Many options. For FREE brochure send to: 


Tons of toting help for farm, E Ca rl Heald, Inc. Dept . ORA 


ranch, factory, construction ” P.O. Box 1148, Benton Harbor, MI 49022 


APRIL 1982 | 177 


TILLER USERS... 


Can your machine 
do all of this? 


x Handle with just ONE HAND. 

te EVENLY break, turn & till soil. 

x Shred vegetation without tangling. 

Ж Leave NO WHEELMARKS or FOOTPRINTS. 


The TROY-BILT® ROTO TILLER-POWER COM- 
POSTER can do all this and more! That's why 
serious gardeners consider it the 

| finest tiller available, See for 

"yu yourself! For complete details, 
OFF-SEASON SAVINGS, and FREE 
24-page booklet clip this and 
mail today to: 


TROY-BILT® Tillers 


102nd St. & 
us. Ninth Ave., 


Buildthis beautiful 
Dome Home 
by yourself! 


Ёсе vu seda shee bills 
and house payments 


save up to 50% on utilities, and up to 60% on 
building costs. Beautiful Monterey Domes geodesic 
homes are extremely energy-efficient, unbelievably 
strong, earthquake resistant, and easy to assemble. 
No special tools or skills necessary. Our unique, 


patented building system makes home construction 
a reality for the novice. 

Monterey Domes pre-cut, color-coded shell pack- 
AW ages start at $3995, Models up to 3,500 sq. ft. 
ЖЕЛЕ; | Send for our color Catalog & Plan Book — 90 fact- 

да filled pages of exciting, affordable homes. Sales 

representatives available for all 50 States. 
Write today! 

ШШ ШШ ШШ ШШ B FF NM B E B fF 


L]Rush me your 90 pe CATALOG & PLANS 
BOOK. Enclosed is $6.00, postage included. 
du send your ASSE MBLY MANUAL for an add'l 


| i: 


d Roto Tiller-Power composters 


| 102n4 St. & 9th Ave., Troy, N.Y. 12180 ir 
| "ма send the whole wonderful story of TROY- 


BILT® Rote Tillers including prices and OFF- 
SEASON-SAVINGS now in effect for a limited time. 
(Please Print Clearly) 


REESE | = | 
Ms. | 
EM EU АЕ ИНИНЕН КИНИ ИЧИ [| CITY. STATE, ZIP 
| City | Mail To: MONTEREY DOMES 
eee ee ee ee ee та See "PPP [ 1855 | , Dept. AR-4 


| Dii ЖИ ЕТТ — —M еке] Riverside, Calif. 92517 MONTEREY DOMES 


You can ‘have this incredible 
catalog of unusual technical 
books just for writing! 


Discover hundreds of top'quality manuals, paperbacks, 
textbooks, and industrial handbooks on lathes, inver- | 
ters, wind power, water power, machine tools, foundry, 
steam engines, precious metals, methane, welders, 
homesteading, crafts, electronics, woodworking, black- 
smithing, alternator secrets, three-phase motors, small 
business and much, much more! This is the most excit- 
ing technical mailorder bookstore ever! 


eLearn how to build a furnace for less than $10 that 
will melt aluminum cans and make castings using 
grocery store charcoal. 

eDiscover a brand new picture book of exotic lathes 
and milling machines from the 1880's. 

eConvert any small car to electricity. Convert to LP 
gas, charcoal, wood, alcohol, hybrid-electric. 

eLearn about а new book revealing the secrets of the 
iron melting cupola furnace! 

e Discover incredible how-to books on how to build a 
precision metal lathe, shaper, milling machine, 
brake, and more! 

eSuperb collection of windpower books! Top rate 
line of foundry books. Lots of “how to.” 

eTop rate technical school textbooks on hydraulics 

eSuperb books on wood stoves, hydroponics, do-it- 
yourself patents, prospecting, simple radios, dome 
homes, watch repair, high mileage carbs, heat 
pumps, suppressed inventions and more! 


This is not a book club! Just the best books from the 
best publishers. Buy only what you want, when you 
want. We supply quality. Write for a catalog, and see 
for yourself. | 

Catalog sent first class. Send 54€ in stamps to cover 
postage (US & Can). Foreign airmail — $2.00. 

Discover the best technical bookstore by mail ever! | 
Write for a catalog today! | 


21р 


State 


Lindsay, PO Box 12-AX Bradley IL 60915-0012 


о Send your new catalog. I've enclosed 54€ In stamps. 


Name 
Address 


| 
| 
| 
Ы 


ТІМЕЅ MIRROR MAGAZINES, INC. 


Effective APRIL 1, 1981 TIMES MIRROR MAGAZINES, | 
INC. will offer all articipating retail magazine outlets which | 
purchase TIME MIRROR. MAGAZINES, INC. publica- 
tions from authorized suppliers other than TIMES MIRROR 
MAGAZINES, INC. (either directly or through Select deri 
azines, Inc.) a display allowance plan in accordance 
" following conditions: 

retail magazine outlet which wishes to ipate 
in Mist isplay allowance plan must enter into a Retail Dis- 
pr Agreement with TIMES MIRROR MAGAZINES, 


2. The retailer will receive the vey allowance indi- | 
cated for each copy of the following titles sold by the retail- | 
ег: 


CROSS COUNTRY SKI 
GOLF MAGAZINE 
HOMEOWNERS HOW TO 
OUTDOOR LIFE 


SKI 
POPULAR SCIENCE 


HING TH 
FISHING THE SOUTH 
HUNTING THE MIDWEST 

3. The retailer must agree to maintain full-cover displays 
of the titles selected in a highly visible high traffic area dur- 
ing their entire sales | 

4. As of the above ate, TIMES MIRROR MAGAZINES, 
INC. will assume the sole responsibility for the administra- 
tion of the plan, such as, audits, payments, and 
and termination of the Retail Display Agreements. 

5. Claims for бюра i allowances must be submitted to 
TIMES MIRROR AZINES, INC. within 60 days after 
the end of the calender quarter in which the copies were 
- the retailer. 

Retail Displa 
ROR MAGAZINES, ING. an 
sede and take the 
tween the parties ple £ 


ana titles published t b TIME RROR MAGAZIN ES, 


7. This bran fo калса pian is subject to ch 
“alae by TIMES MIRROR MAGAZINES, INC. 
me 


8, TIMES MIRROR MAGAZINES, INC. offers display al- 
lowances which are Pese available on proportion 
equal terms to all eligible retailers regardless of size. 

9. For additional formation and copies of the Retail Dis- 

| play Agreement, please write to: 
RETAIL DISPLAY MANAGER 
TIMES MIRROR MAGAZINES, INC. 
380 Madison Avenue 
New York, New York 10017 


| Protect Your Cash And 
Valuables Against Theft 


Clever hide-away defies detec- 
| tion. Only you know its secret 
| Only you have its key to lock, 

unlock it. Easily installed, with 
| complete kit and instructions. 

T 1/8'Hx 33/8" Dx 2"W. 

Thousands sold at $14.99. 

Now just $12.95 ea. + $1.50 

post. & hdlg. 3 or more sent 
| розра. Res. of AZ, СА, CD, 
| OH, PA, SC, VA, 

VT, WI, add sales tax). Order 

Stock #4000. Send to: 


TMM WALL-IT, Dept. РО42Е 
P.O. Box 2041, Latham, NY азі 


+ SHIPPING | | 


Fantastic Sharpener 
KEEPS YOUR ROTARY 
SHAVER SUPER SHARP! 


scientifically-designed sharpener fits all 
ers. Guarantees smoother, faster shaves 


for years, Saves buying re 


rom) Къ E E 
сагу id 


Safe, easy to use—lasts 
nee 


placement ; 
Use just once a month 
ating "m peak efficiency 
Only $2.98 + 75€ post. & hdig 2 for $5.50 + $1 post. 
e Add sales tax in AZ, CA, CO, FL, IL, NY, OH, PA, 
A, VT, WI. Order Stock #4030. 


TMM SHARPENER, Dept. P042G 
P.O. Box 2041, Latham, NY 12111 


о Keep your razor орег- 
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FREE CATALOG 


This unique, professional-quality fasten- 
er cabinet is the "star" of our new full- 
color catalog. Heavy-duty steel cabinet 
with removable, portable drawers comes 
in 2-, 4- and 6-drawer sizes and a variety 
of colors. Also choose from a selection 
of highest-quality fastener assortments 
for the home handyman, woodworker, 
metalworker. 


For free catalog, call or send coupon. 


TOLL-FREE 800 253-0405 
(In Michigan call: 800 632-0165) 


Name 

Address _ 
City | 
State, Zip — 


Тоо! 
aid 
Company 


Dept. Р542 
2265 Black Creek Road 
Muskegon, Michigan 49444 


Popular Science Indexes 
380 Madison Avenue, New York, N. Y. 10017 
Enclosed is a total of $ 
o% [179 OT OFT 
($1.75 each) 


[check or money order]. Please sand: 
ove 075 Ov O73 072 
Г] All nine indexes (1872-1980) for $9.00 


———Á‏ د 
үй dire inicia pela aid. baths A pnma X inia deir‏ 
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. YOU SAW IT IN 
POPULAR SCIENCE 


 —BUT WHEN? 


Nothing is more frustrating than trying to 
find that article on furniture refinishing, 
how to repair a car choke or any of hun- 
dreds of other informative articles or 
items that appeared in Popular Science in 


FAMILY OF SEVEN CUTS 


HOT WATER BILLS IN HALF! 


Tankless Heater Provides Endless Hot Water 


| ж m The Hughson family 
nd of Pennsylvania 


The Hughson 
family just took 
7 showers in a 
row — the 7th 
was as hot as 
the first — and 
they're saving 
hundreds on 
their hot water 
bills too. 


Sound, 4, Simple, Money-Saving Idea 


Did you know that much of the energy 
used to heat your basement tank of 
water is dissipated right through the 
walls of the tank itself and into your 
storage or crawl space area? 


The Perfect Answer-New Thermar 
Tankless Instant Hot Water Heaters 


If heat losses are created by the need to 
keep large volumes of water standing 
in a tank, why not eliminate the tank? 
And, thats just what Thermar has 
done. In its place we have developed a 
tiny, super powerful, instantaneous 
heating unit which ACTUALLY CREATES 
HOT WATER AS YOU USE IT. A micro- 
switch on the unit automatically turns 
on the moment hot water is needed. 
Then a continuous stream of delightful, 
sparkling hot water flows from the tap 
for shower or wash basin. IMAGINE — 
as much hot water as you want — 
produced in a never-ending stream as 
long as you need it. 


The ordinary Tank-Type Hot Water 
Heater is the most "Energy Costly" 


appliance in your home. In this day of. 


rising costs and energy consciousness, 
a new THERMAR TANKLESS INSTANT 


HEATER should be considered by every- 
one interested in saving money and 
saving energy. 


THERMAR 
TANKLESS. 


STORAGE TANK 


\\ 


| == 


к: рр Ө 


Tankless design is 
small in size, doesn't 
store heated water — 
but creates it on 


Storage tanks keep 
large volumes of water 
heated ... all the time. 
Tank cycles on and 


off 24 hrs. a day — 
even when youre 
away. Tank can also 
"run out’ of heated 
water when needed. 


demand. Uses no en- 


ergy until you need 
hot water. Can pro- 
duce 120 gallons and 
more an hour! 


U.L. Listed Electric 


апа AGA Certified Gas Models 
Thousands in Use Around the World 
You'll recover the initial costs many times : 
over in fuel savings as the years pass. 
And, you'll enjoy alifetime of hot water 
— shower after shower after shower! 


1980. That's why you will want a handy, 
1980 Index to Popular Science editorial. 
It lists every item that appeared during 
the year under the same headings used 
in the monthly contents page. 

It is still possible to obtain a Popular 
Science Index for each year beginning 
with 1972. Send for yours today with the 
order form at the top of this page! 


| 1980 
Popular Science 


FOR RUSH DELIVERY OF FREE ENERGY CATALOG AND 
FULL DETAILS USE COUPON BELOW OR CALL 
1-800-547-5995 


тш шш ши шш шш иш иш иш шш ша шы M E E E E E E DL E I E иш иш шиш шш аш ыш шш иш шш шы иш иш шш иш иш шш иш иш иш ша эш иш шш иш иш il 


THERMAR Johnson Power Tech 


Melrose Square 
чча Greenwich, CT 06830 | 
| would like to cut my hot water heating bills in half! Please RUSH your FREE 
catalog of THERMAR INSTANT, TANKLESS HEATERS. Include details of the 
absolutely unique 10 year guarantee and replacement plan. | understand that | 
am under no obligation to buy anything and no salesman will contact me. 


Name "= — 
Address _ 
City 

Р50482 
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index 


State. sp 


Build furniture, cabinets, interiors like а pro! 


» Master cabinetmaking techniques 
Learn how to use hand and 
power tools—even lathes, 
routers, shapers. 

Learn how to build furniture, do 

fine interior work. 

944 pages 

THOUSANDS OF 
EXPLANATORY PICTURES 


Use this setup for ripping 5 kang: thin 


Use a notched stop block to control 
the width of cut for a lap joint 


| 


* Nearly 
1,000 pages. 
e Big 7'A" x 9'^" format. 

* Thousands of 
, explanatory pictures. 


To get your 944-page copy of 
CABINETMAKING & MILLWORK 
MAIL ATTACHED CARD TODAY 


( — " 


When you join Popular Science Book (ий with this special offer, you atso get tne 
handy Popular Science 20-IN-ONE Shop Guide. It measures in inches and centi- 
meters. 115 a compass, protractor, drill and chisel grinding gauge, a bolt and screw 
sizer, a bolthead and penny nail measurer and much more. Its printed and die-cut on 
durable vinyl to last for many years of handyman projects 


This giant woodworking classic shows JOU ІК now! 


You simply agree to buy just two more regular selections or alternate | 
books at regular Club prices within a year. You can choose from hun- | 


dreds of brand new, hard-to-find handyman books offered to the 
membership each year. 


Make a drawer for a kitchen cabinet ə Veneer a table top » Glue 


together a bookcase • Read blueprints « Sharpen a hand saw • 
Turn a chair leg on a lathe « Make a scale drawing « Bleach 
wood e Install drawers, doors in built-ins • Make a skeleton 
frame for a cabinet e Make rabbet joints, dado joints e Select the 
best wood for every job e Bore holes at an angle with a drill 
press « Apply plastic laminate to a countertop • Order lumber e 
Much, much more! 


CABINETMAKING 


AND MILLWORK >. 


...tells and shows you exactly how to do it! 


If you’re like most do-it-yourselfers, you probably do most of the rou- 
tine woodworking jobs around the house yourself and pay to get the 
fancier work done. Yet the real satisfaction of woodworking comes 
from doing those fancy jobs yourself: making a wall of handsomely 
grained built-ins... wood-panelling an entire room. ..constructing a 
table witha perfectly matched veneer top. Yes, you can с do all of these 
fancy jobs yourself even without experience when you've got a copy 
of CABINETMAKING AND MILLWORK as your guide. 
Thousands of show-how pictures guarantee success! 

This excellent, 944-page volume is a complete education in 
fine woodworking. It teaches you exactly how to do every step of 
every woodworking job you'll ever want to do. Thousands of ex- 
planatory pictures, charts, assembly drawings, finishing illustra- 
tions, construction details and more make this book very easy to 
use...even for a novice! (Think of the money you can save by 
building, repairing, finishing and refinishing all kinds of home 
woodworking projects yourself!) 

Super clear how-to on tools, wood, construction 
materials, finishing and much more! 

CABINETMAKING AND MILLWORK is such a giant how-to book 
that it takes more than 1700 separate index listings just to tell you 
where to look for each step-by-step answer. You get more than 200 
pages on how to use hand tools, power saws, shapers, routers, drills,. 

boring machines, lathes and more, including how to sharpen and 
care for tools and make a variety of jigs for power tools. More than 
300 pages of specific construction plans for built-ins, kitchen 
cabinets, room dividers, tables, bookcases, furniture of every 


description. Includes A-to-Z wood finishing section! 

You get more than 100 pages of step-by-step how-to for all kinds of 
fine hardwoods and practical softwoods, plywood, composition, 
hardware, plastic laminates, etc. There’s much, much more on how 
to read blueprints, how to make construction drawings, estimate 
costs, purchase materials at big bargains, plus up-to-date information 
on metrics. Every detail you need to know is given the complete, 
clear-cut treatment in this excellent do-it-yourself book. You ll use it 
for years as one of your favorite ‘handyman tools”. 


If card is missing write to: 
POPULAR SCIENCE BOOK CLUB P.O. Box 2006, Latham, N.Y. 12111 


Yours now | 
for just 


NOTE: The original publisher's editions 


of this woodworking classic 


have sold from $24.95 to $39.50 
This Popular Science Book Club Edition 
is * ye now for just $3.95 


HOW POPULAR SCIENCE 
BOOK CLUB WORKS 


БА ou get your age copy of 

KING «MILLWORK ii your free 

Papi ns 20-in-1 Shop Guide for just 

$3.95 plus delivery and handling. Send no 

money now. Well bill you after you receive 
your shipment. 

n about every four weeks (15 times a 
m , you'll receive a Аеш Club members 

iletin package describing the coming main 
selection and alternate also available. In 
addition, up to 4 times a year, you may receive 
selected mailings on seasonal products of 

special interest to the membership— many at 
iR bargains! If you want the main selection 
оп, do nothing. It will be sent to you automat- 
ically. If you don't want the main selection, or 
want alternate books, or no books, simply in- 
dicate your wishes on the handy form that 
comes with the bulletin and return it to us by 
the date indicated. (No envelope is needed.) 

You will always have at least ten days in 
which to do this, but in the unlikely event that 
you don't, and you receive an unwanted selec- 
tion, you may return it at our expense. 

Your only obligation is to buy just two more 
regular selections or alternates at regular Club 
prices in the next year. After that, membership 
may be cancelled at any time, by either you or 
the Club. 

aid Dooks are comparable to the higher- 

[ы pel editions, yet you may save 
up to and sometimes more on many bar- 
gains offered throughout the year to the mem- 
bership. 

What a great way to build a valuable library of 
the best new, hard-to-find handyman books on 
just about every do-it-yourself subject. Its 
always your choice and you are never pressured 
to buy a book you don't want. Club member- 
ship is easy, convenient, and there are many 
bargains to choose from. To start the bargains 
coming your way, simply mail the enclosed 
postpak | card today. You'll be glad you did! 


Planer Molder T | PERLE LE 


REALE 3399 Bf. APO 


| MDS COMPLETE RECEIVING JUST PUBLISHED 81 x 11 BOOK 


SYSTEM READY FOR TV HOOK-UP _ AC Mies MAGNIFICENTLY ILLUSTRATED - GRAPHS - PHOTOS - 


А p MAJOR SOURCES - ANTENNAS - LOW NOISE 
` SATELLITE T T. V. INC. AMPLIFIERS - RECEIVERS AND MORE. 

Р.О. Box 3618, DEPT. 5-4 | — THIS AMAZING BOOK DESCRIBES THE ENTIRE FIELD OF 

LANTANA, FL. 33462 ae BE SATELLITE TRANSMISSION AND RECEPTION WITH THE THOROUGH- 

SEND ME YOUR BOOK FOR $9.95 PLUS ДО ОТ NESS OF AN ENCYCLOPEDIA. ONE CAREFUL STEP AT A TIME OUR 

$2.50 SHIPPING & HANDLING OR CALL OUR, ГЕ COMPREHENSIVE BOOK HAS BEEN WRITTEN SO THAT EVEN A 

24 HR. C.O.D. ORDER LINE (305) 845-3840| po ИО BEGINNER CAN EASILY UNDERSTAND THE SIMPLIFYING TECHMO- 

i | ООО | LOGY BECAUSE WE MADE IT 50 EASY TO LEARN. 

NAME —————————— — s _| WOW YOU CAN HAVE A 100 PLUS CHANNEL RECEPTION SYSTEM 

ADDRESS oa ОО EN | AND ENJOY EVERYTHING BEING TELECAST IN THE WORLD. 


a р TURBOCHARGERS | 


Turbo City has the components needed to Turbo- 
momes 


charge your car or truck, including: Vans, Mini 
Trucks, Tow Vehicles and Class A Motorhomes. 
All at unbelievable prices, 


Turbo City carries in stock one of the nation's 
largest inventories of brand new RAJAY Turbos 
for all engines from 40 to 500 C.I.D. Plus. . Turbo 
City offers expert technical assistance to insure 
that you are ordering exactly the components 
that are right for your particular application. 


REPLACEMENT | ATTENTION 


Now you can use this ONE qoom shop to turn 
rough lumber into moldings, trim, flooring, furniture 
—ALL popular patterns. RIP-PLANE-MOLD . . . sepa- 
rately or all at once with a single motor, Low Cost 
» » « You can own e ا‎ a for only eed down. 


EO E торі це es. eto" 
TODAY! р” коч city, Mo. sanı undergo con O ыны MR 


PARTS: BOAT OWNERS! 


| We also maintain a huge inven- | | Order complete kits from Turbo 
tory of related turbocharger | | City for all popular engine 
ор, accessories and | | combinations. 


ORDER DIRECT FROM OUR WAREHOUSE AND SAVE. FOR COMPLETE INFORMATION, 
SEND $2.00 ALONG WITH ENGINE MODEL AND APPLICATION, 


ү =т= пн ла ап cz m MR аш шы USE ME ш тта m gs NE РЕ Ges їл m ng | selec , planning, financing. buil tips. эе быды, меа is 

| fgs BELSAW POWER TOOLS ! = eer eee 1123 W. Collins , Orange, Cali. 92667 

i 923A Field Bldg., Kansas City, Mo. 64111 : PEE ар злу ЕЕ ЧИЕ (714) 639-4933 

8 25 different under nd home NE C | کڪ‎ сааса АЕС 
? О YES Please send me complete facts about І Поог plans. Blueprints available. 1. THE QUALITY ALTERNATIVE TO HIGH-COST INFLATABLE BOATS! 

a PLANER-MOLDER- SAW and a Order Today! Satisfaction Guaranteed. A new series of heavyweight canoes, dinghies and motormount boats 

- details about 30-day trial offer. - Underground Homes * Dept. PS4 $100 to $220. All pack small. All o— men s 

1 Name Ц 700MasonicBidg.* Portsmouth, ОН 45662 J | Ear сс ed 

3 Addre R — 

- - Always Include MU. m 
i Your Zip Code „лазе 72 N 


COLE irse usus When Answering Ads ' — | Sen EDGLE > 


* A Revolutionary Sleeping Experience The Remark abl " 
Versatile Knife 


The lightweight Air Bed offers a revolutionary sleeping 
experience. Gently, but firmly supports you with 100% air. 
Features air coil construction with multiple controlled air 


ee, that hold your body evenly and independently, AirCoil E пома ESO SNE 
urns any room into a guest room. The ideal portable E ишып ишип шынын I X کک‎ eee 
bed for holiday and vacation visitors...and it stores easily. 4 грана те а a rea AIR BEDS]: 7 N Tucks Handily Into Pocket 
Take it camping, in your van, on your boat, in your sum- Ё -! [win size em “ | " 
mer home; sunbathe and float on it! l s paoe a еШ МЕ, Du i The multi-purpose knife for every 
Available in twin, double, queen and king sizes. Inflates | - King Size (Item 2374) $99.95 | unexpected job; to clip a newspaper, 
in minutes with most air pumps or cannister vacuum. Add $6.95 per bed fur shipping and insurance. remove a screw, cut a rope, smooth a 
(High-power air pump available —optional.) Made of sturdy | ‹ AC Air Pump (Item 0004) $29.95 | fingernail— апа more. Six tools fold into 
20 gauge poly vinyl, cleans with soap and water. Repair kit i — DC Pump-12volts-(Item 0005) $29.95 | а slim 214” satin-fi ; h stainl teel 
5 КМИН Illinois Residents include 5% % sales tax. ази еу SAUP ANSA рева Bree 
i a he ард | ‚1 Check/M.O.Enclosed {| Charge My Credit Сага: | case. Scissors, blade, nail file, screw 
on't be mislead by imitations. Insist on the original, . . MasterCharge |j American Express |: Carte river ti sher. tweezers 
red velveteen The Air Bed. 10-day Free Trial. If not г. Visa O Diners Club Blanche | “4 й : sia دا ت‎ J ui $12 95 
satisfied, return it within 10days for refund. Order now! Card №. 7 — Exp. Date есы iecit аран; 
Мате " i postpaid by 1st class mail 
CREDITCARD ORDERS § 00-G 48-5600 "t Ridents Call | Address | || Send check with order or charge to Visa, Mastercard, 
OPERATOR NO. 48, 24 HOURS A DAY. 7 DAYS A WEEK City | (утйсап Express: (Add applicabis siles tax in 
790 Maple Lane, Bensenville, Шіпоіѕ 60106 | State Zip ARCU Mte NY. OH. PA, SC, VÀ, VT, WI). 
rder Stoc 
Signature 
Contemporary Marketing, Inc. | TMM POCKET KNIFE, Dept. P042D 
Contemporary | 790 Maple Lane, Bensenville, IL 60106 P.O. Box 2041, Latham, NY 12111 
Dept. PS MF-091. €CMIIS81251. 


New High Limb 


Chain Saw 
THE EASIER, 
SAFER WAY TO PRU 


" pr 


NE 


| к, ea Teeth Cut 
ZUR Clean and Fast 
“ЖЖ bÎ e Cuts branches 

E d А up to 30ft.and higher 
= e Prevents serious 

d ladder accidents 
pea e Works on any wood 
ae f| * Cuts heavy limbs 

f quickly, easily 
e Sharpens like any 
= | conventional chain 
saw... While you 
| stand safely on 
| __ the ground. 
Now it's easy, fast and safe to cut limbs up to 

25 ft. high. And you can cut even higher by 
adding more rope to each end of saw. 


The High Limb Saw is a specially constructed 
chain blade which features BIMATIC carbon 


| steel cutters (Pat. Pending). Designed for hand 


use and maximum cutting efficiency when 


| blade is drawn in either direction. 


Complete outfit includes: 24" BIMATIC 


| Chain Blade, two 25 ft. control ropes, Safety 


Throw. Only $24.95, plus $2 
handling. 

ALSO AVAILABLE: Professional Model, 
with 48" Chain Blade, two 25 ft. Control 
Ropes, Safety Throw Weight. Cuts larger 
limbs, works even faster, Only $35.95, plus 


shipping, 


| $2.25 shipping & handling. 
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– Mail This Handy Coupon 


! Readers’ Shopping Service 


Complete satisfaction guaranteed or money 
refunded promptly. 


РО42С 
Times Mirror Magazines 
P.O. Box 2041, Latham, NY 12111 

Please send me the HIGH LIMB CHAIN 
SAWÜ(s) indicated below: 


О #4156 Homeowner's (Standard) Model at 
$24.95 + S2 shipping & handling. 

[14 4157 Professional Model at $35.95 + $2.25 
shipping & handling. 


OI enclose full payment of $ (Res. of 


| AZ, CA, CO, FL, IL, NY, OH, SC, VA, VT, WI add 


applicable sales tax.) 


І 

[ 

- Charge to: Visa MasterCard 
ОПА т Exp. О Diners 

| Account # Exp. 
| Name 

| Street 
| 

| City State Zip 
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We think today in terms of remote galaxies, island universes millions of light 
years away. Such thinking suggests our detachment from the Cosmic—as 
though we were but an isolated speck in a universal sea of energy. Actually, 
Cosmic forces continually flow through each cell in your body and are a vital 
link with the natural order that governs the phenomena of the universe. 


Your intuitive self 
a Cosmic link... 


That subtle urge you experience occasionally—the scintillating idea that 
suddenly flashes into consciousness from out of nowhere—these are the 
functions of your intuitive self. Intuition can be more than a warning against 
danger or a strong impression of like or dislike. It is your personal bond with 
the Infinite Consciousness and comes, not from the great reaches of space, but 
rather in the intimate processes of your own mind. 


The intuitive self existing in the higher levels of your consciousness is a 
potential of vital force which you need for personal mastership. You can learn 
how to convert these intangibles into dynamic, successful living. 


This FREE book 


The Rosicrucians, a worldwide cultural organization, have aided thousands of 
men and women to penetrate the attributes of self. Write today for a free copy of 
the Mastery of Life. It tells how you can discover and use natural laws for the 
attainment of your desires. Address: Scribe DRO 


The Rosicrucians 
(AMORC) 


San Jose, California 95191, U.S.A. 
(Not a religion) 


Scribe DRO 
Rosicrucian Order, AMORC 
San Jose, California 95191, U.S.A. 


Please send me a free copy of the Mastery of Life. 


Name. 
Address 


s.‏ ا 


س 
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AT DEALERS OR ORDER DIRECT 


W3-] STANDARD PULL aes wse mass mm MM mw $6.00 
FS-1 COMPACT FOLDING MODEL ............................. $8.00 
$9 SLINGSHOT WITHOUT WRIST-BRACE ............... .. $5.00 
RR: REPLACEMENT BANDS & LEATHER РОШСН................. 5200 
5А50 Mo ROUNDS 1/2" DIA. at КМШ eee ere eae ERIT уе 


aim sS пакт 


= » Learn how to MAKE MONEY 


in DRAFTING 


WA Train at home in spare time. No previous expe- | 
DM = rience needed, Tools and materials included with 
: Ы rse. No special talent required. We show you | 


EIE what to do, how to do it. LEARN DRAFTING | 
|'FREE! Г" AT HOME! | 
I “CAREER = "nt اک‎ 
كك‎ 
{мыны GT NE. | 
coe _ GS NORTH E эсин OF DIMETING, І 
[Council 
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SECURE YOUR FUTURE AS A 


LOCKSMITH 


BE YOUR OWN BOSS 


MANY STUDENTS EARN 
MORE THAN THE COST 
OF THE COURSE BEFORE 
COMPLETION 


EARNINGS 
NOT 
UNCOMMON 


DETAILS OF THIS 
EXCITING LUCRATIVE 


WRITE TODAY: 
UNIVERSAL SCHOOL OF 
MASTER LOCKSMITHING 
Р.О. Box 214652 
Sacramento, СА 95821 


CORRESPONDENCE AND  . 
SHOP TRAINING AVAILABLE 


i is І 

— PS4-82 

NAME 
ADDRESS | 
CITY | 
STATE ZIP | 
PONE J ا‎ = 


ooo =I — IOU IM IOU ————- 


НОВ FUN AND PROFIT! 


There is a constant demand for color- 
ful, plastic-protected metal pin-back 
badges and buttons. YOU can provide 
badges to identify, amuse, instruct, @ 53 
promote, with the Badge-A-Minit Sys- “3 
tem. Buttons, key-chains, purse mir- , 
rors sell fast at shops, malls, fairs. ie 
Take orders from clubs, schools, 
churches, political candidates. Parts 
cost pennies, finished buttons sell for much more. Fun and 
profit for you creating badges while you can earn up to $25 
per hour. Write for your FREE new 64 page full color cata- 
log. Or, send $19.95 *(plus $1.75 shipping, Illinois resi- 


т 


$1995* 


| dents add $1.00 sales tax). Starter Kit includes: die press, 


color-coded dies, badge parts, complete instructions. 


 Badge-A-Minit, Lua. Box 618, Dept PS-482 LaSalle, IL 61301 
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SPECIAL ACCESSORIES 


MAIL NOW!!! 


OvisA Û MASTERCARD L] MONEY ORDER 


YOUR NAME 

ADDRESS 

CITY _ STATE 

PHONE ( | BEST TIME TO CALL 


his may be the most ingenious 2ê x 1% 


inches ever assembled. And the most 
practical. We've seen dozens of mini-size 
digital clocks. But nothing that touches 
this — for a large-size read-out in tiny 
space. When you look at this clock you 
see the time. Instantly. Because the fig- 
ures are almost as tall as the clock face. - 

Why didn't somebody think of that 
before? 

Put it on your dashboard (it attaches 
firmly with a Velcro? fastener that clings 
until you remove it) — or attach it to any 
surface. Or use the handy flip-out stand. 
In bathroom, kitchen, workshop, garage 
Anywhere you need a reliable dria d you 
can always see. Or carry it in your pock- 
et. (It's lighter than any watch and comes 
with leather-like carrying case.) 

GIVES YOU MORE THAN THE TIME 
It gives you more than super-accurate time 
— to the split second. Push a button at the 
side and you get month and day. 


POPULAR SCIENCE 


ONE PLACE FOR ALL. YOUR NEEDS. 


CALNOWM |. -— 
Toll Free (1-800) 421-2467 - 
in California (213) 549-0761. 


=o ڪڪ‎ ee ee — 


INT 


ZIP . 


QUARTZ DIGITAL - 


Dashboard. 
Clock 


_ STICKS ON OR STANDS ` 
ANYWHERE 
Desk or Bedside Table, Too! 


NOW ony #1495 


Push another button and you get bright backlight 
so you can see the digits clearly in the dark. ` Eo 
Best of all — this little gem is a big value. It's not : 
$29.95 or even $19.95. It's a very casy-to-take $14.95 d 
plus $1 for shipping а bandling Or order 2А Р 
$29 postpaid. In a handsome black case out dn 


І Readers' Shopping Service P428 : 
| Times Mirror Magazines i 
j P.O. Box 2041, Latham, NY 12111 i 
| Please send me. Quartz Digital Dashboard Clock(s) | 
| (Stock #4173) at $14.95 + $1 postage & handling. i 
SAVE! Order 2 for $29 postpaid! | 
І []Paymentenclosed $__. (Res. of AZ, CA, CO, FL, 
| IL, NY, ОН, РА, SC, VA, VT, WI add sales tax.) | i 
l Charge lo [] Visa [0 MasterCard [] American Express | 
| Acct. No. em. | 
| Мате i 
1 street і 
| суѕае Zip I 
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Motorize your bike. 


Get over 200 mpg! 


Forget expensive mopeds! 


e 2-HP or 1.3-HP /Up to 45 MPH 

e Fits most bikes " 

e Fast, reliable — fun 

e Allows Trew psdaling 

e |nstalls easily 

e Satisfaction 
guaranteed 


Free information 
and rebate offer! 
Call toll-free 

1 800 821-7700 
Ext. 1008P anytime! 
In Missouri call 
1 892-7655 
Ext. 1008P 

(or write) 


Bumble- 


Fiberglass 
Travel Trailer Kit 


Build Yourself! Save Gas 
—M zin z 


TRAILER FOR THE '80' 

kit sleeps four. Under 1,000 Ibs. Fiberglass. 
Ready to tow. Finish interior only. Write Burro 
PS-414143, 21st Avenue North, Plymouth, MN 
55441. For full color catalog send $3.00 to cover 
postage and handling. Dealers Wanted. 


Protect Your Life, Home, Business, Auto, etc. 


* Our catalog shows how. Instoll your own 
olarm systems ond devices and save $$$%. We 
offer FREE write-in engineering service. 


Burdex Security Co. Box 82802-Ps Lincoln, Ne. 68501 


SATELLITE TV 
FANTASTIC 80 EA CHANNELS 


New antenna construction plans plus big 8 x 11 
book loaded with aiming info, kits, LNAs and re- 
семегѕ at wholesale prices. Far better than cable 
TV! Enjoy crystal clear reception. Send $9.95 to- 
day. Add $2.00 for 1st class (air mail) or call our 
24 hr. COD order line (305) 862-5068 Now. 


Global TV Electronics, Р.О. Box 219-A, Maitland, FL 32751 


Earn While You Learn In Your Spare Time 
Trained and qualified mechanics needed NOW to service 
inoperative hydraulic jacks. BIG opportunity for ambitious 
men. We show you HOW — in your basement or garage to 
earn spare time cash in an expanding industry. Don't wait, 
ACT NOW! Get the facts, 


Write for folder No. PS-4and free bonus offer. 
~ Hydraulic Jack Repair Manual Co., Inc. 


G.P.O.BOX З ё STATEM ISLAND, M. Y. 10314 
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HERTHHIT 
CATALOG 


Discover the newest in electronics 
for your home and business... 


Computer hardware and software * Earth Station 

Self-study educational courses * Precision test 
instruments * Computerized weather instruments 
Complete Solar Hot Water Systems * Automotive and 
home energy savers * Color TVs and 
video accessories * Fine stereo high- 
fidelity components * Amateur radio gear 


... all in easy-to-build, 
money-saving kits. 


Send for the all-new, free Heathkit Catalog today! 


104 pages describe 
over 400 exciting 
kits for your 
electronics hobby. 


If coupon is missing, 
write Heath Company, 
Department 016-882, 
Benton Harbor, 

MI 49022 


Please send my free Heathkit Catalog. 

| am not currently receiving one. 

Mail to: Heath Co., Dept. 016-882, 
Benton Harbor, MI 49022 


гу 


Мате 


Address 


Dr cO ЇНЇ 
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7 AUTOMOBILES 


INSTALL DIESEL in car, PU, RV for 
under $1200, Get 30 MPG, Overlooked 
source US diesels, 550%, 6 cylinders. 
Thousands cheaper than Perkins, Deutz 
or Murphy. Send Self Addressed 
Stamped Envelope for free info, Diesel 
Sapnon, Box 1933, Walla Walla, WA 


FRONT WHEEL ALIGNMENT - Do 
your own without special equipment! 
Additional information free. Detroit In- 
structional Publishing Company, Box 
39274 D, Detroit, MI 48239-0274. 


BUILD YOUR OWN “200 MPG CAR- 
BURETOR!" Join 60,000 determined 
Americans, Factual Report reveals docu- 
mented mileage, proven principles, Send 
$1.00. Research-PCD, Box 184, Anti- 
och, TN 37013. 


PROPANE-METHANE-NATURAL GAS 
conversions, CARS-TRUCKS. Build your- 
self. THOUSANDS SATISFIED USERS! 
Write: Fleming Engineering, KPS, Rem- 
sen, NY 13438. 


CORVAIR parts — Giant 300 page 
catalog $3.75: Clark's CORVAIR Parts, 
Іпс., Shelburne, MA 01370, 


New Invention, 100 MPG. Car con- 
version $5.00. Guaranteed, Melotz Cor- 
poration, 2350 W47, Denver, CO 80211. 


FREE TEST RESULTS on so-called 


as saving inventions, and which are | 
st. Send two stamps on а self-ad- 
dressed (+10) envelope to: National 


Car Drivers Association, P. O, Box 1111, 
Tacoma, Washington 98401. 


SUPERCARB HOGWASH? 3,500 Word 
EXPOSEI-$1.00. 2nd Opinion, Box 
1095A, Klamath Falls, OR 97601. 
ENERGY-SCAVENGER! (TM), Auto- 
mobile Exhaust Heat energizes Stanley 
Steam Engine Booster, report $10.00 re- 
fundable, Kaye, Р.О. Box 472, Union 
Lake, Michigan 48085. 


HATE TIRE CHAINS? Quick-on. No 
more crawling or jacking. $4.00. Chains, 
Box 3914, Eugene, OR 97403, 


SURPLUS Jeeps, Cars, Trucks Car- 
inv, value $2143, sold for $100, For 
information on purchasing similar bar- 
gains call 602-998-0575 Ext, 6288. 
Call Refundable. 


CONVERT, CUSTOMIZE ELECTRIC 
CARS! Engineered. Moneymakers! Busi- 
ness Plan, $1.00 (refundable). 3E, Box 
19409AQ, San Diego, СА 92119, 

WATER Injector - Build Easily, Inex- 
pensively!! Free Information - Stamped 
Envelope. U & I, Box 4873-PS42, Boise, 
ID 83704. 


mE —— á—U— 


OLD CAR FANS: subscribe to HEMMINGS 
MOTOR NEWS, world's largest old car mar- 
ketplace since 1954. Over 450 pages of ads 
each month, crammed with thousands of old 
cars for sale — plus parts, literature, resto- 
ration shops and more. Only $13.75 for 12 
giant issues. Subscribe to the 'bible' of old 
car nuts today. Send to Hemmings Motor 
News, Dept. SP, Box 100, Bennington, Ver- 
mont 05201 
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CLASSIFIED ADS $6.75 per word, per insertion. Minimum 
10 words. Payment with order, or charge to your Visa or 
Master Card (give number & expiration date). First word 
in bold capital letters, rest of ad upper & lower case. Other 
bold cap words, $1 per word extra. Bold headline or white 
space, $27 per line. DISPLAY-CLASSIFIED $370 per inch, 
per month. Advertisers using a P.O. Box number must 
furnish complete name and street address for our records. 


CLOSING DATE for June issue (on Sale May 15) is 


March 26. Send orders to Mary C. Ansbro, Classified 
Adv. Director, Popular Science, 380 Madison Ave., New 


York, NY 10017. 


FOUND: The Fabled 
200 MPG Carburetor 


| Does it exist? We have the original patent (now ex- | 
, pired) drawings and description secrets, of the legend- 
| ary Pogue Carburetor! | 
| Allegedly with it, a Ford B cylinder coupe achieved 
205.5 MPG under normal driving conditions, accord- | 
ing to DOCUMENTED tests by a leading Car company 
of Canada, and others. Further Allegations claim that | 
| after the news broke, the oil industry reportedly pan- | 
| icked and the carburetor “faded” from public view. 
Is there a vaporizer-type Pogue carburetor? Have oth- | 


| | er super-mileage carburetors been built? Could it be | 


| these secrets to build working units to modity existing | 


| out there trying to cleverly keep this information out of 
your hands? For further information on how to obtain 
du revealing Report, send $1.00 (retundable with pur- | 
паве), 
| MPG, Р.О. BOX 2133, DEPT. Р5382 | 
Sandusky, OH 44870 | 


ЖУНШ. a ОРОО. · 


2 AUTO SUPPLIES & 
EQUIPMENT 


ALTERNATOR Generator Rebuilding 
Book, Details: Hedelund Engineering, 
7505 Barkentine, Las Vegas, NV 89128, 


WHEEL ALIGNMENT GAUGE. Instant- 
ly can tell when wheels get out of 
alignment $3.95, Pacific Wheel, 3005. 
E. 15th., Tulsa, ОК 74104. 


CHECK YOUR OIL AUTOMATICALLY 
every time you start your engine, The 
3M OIL SENTRYT* does it electronical- 
ly. 52% of the cars on the road are a 
quart low. Don't be one of them, Get 
EASY-TO-INSTALL OIL SENTRY at your 
local auto parts store or send check for 
$39.50 to: 3M OIL SENTRY, Dept. 00, 
P.O. Box 33133, St. Paul, MN 55133. 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES © 


PLANS: Go-Kart $2.50, Mini 
2.0%, Mini Car $3.00, Pedal Boat 
54.00, 12’ Sail Boat $4.00, Front Trac- 
tion Kart with Gearless Differentiel 
$10.00, Mini Jeep $3.00, 8 Н.Р. Trac- 
tor $10.00, Soap Box 53.00, Mini Ve- 
hicle D.A., Chazy, N. Y. 12921 


GO KART, MINI-BIKE, MOTORBIKE 
PARTS Tires, clutches, motors and com- 
plete carts and mini-bikes at discount 
prices, 314 Hp. motors 5106, 5 Hp. 
5123. Send $1.00 for brochure, Northern 
Hydraulics, Dept. PS-MB4, Р.О. Box 
1221, Burnsville, MN 55337. 


5 AVIATION 


BOOMERANGS — INCREDIBLE RE- 
TURN! You can do it. Exciting! Order 
vour FREE catalog today. Boomerang- 
Man, 312 Park, Monroe, LA 71201. 


—————————————————————MÀÀÀÜ 


CHOPPY ultralight single seat helicop- 
ter, Simplified construction - motorcycle 
engine, Informations $3.00, Polynova, 
Box 6705, St. Remi-Napierville, Quebec, 
Canada JOL 21.0. 


HELICOPTER KITS: From 5695.00. 
Information $2.00. B W Rotor, Towanda, 
Kansas 67144. 


AIRCRAFT KITS 


BUILD A JET HELICOPTER 
EASY TO FLY—INEXPENSIVE TO BUILD! 
e Carries one person-plus 
: = * Uses low-cost fuel - 

; eo Aye oo illustrated: 
>, [Ч / HELICOPTER EXPERIMENTER E ER'S 
PLANS and HANDBOOK: only e 
| HELICRAFT 


P.O. Box 16488-A 


Baltimore, MD 21217 


5A HOVERCRAFT 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools. Lawnmower 
engine powered, ies one man plus. 
Flies over land/snow,/water, Complete 
plans and booklet. $9.95. Aero-Projects, 
Box 5118PS, Clinton, NJ 08809. 


$5.00, V 
E ett, Р.О, Box 156-S, Silver- 
dale, WA 08383. 


HOVERCRAFT Plans, Components 
Free Information! Venture, 871A2 Moe, 
Akron, Оһо 44310, 


6 ASTRONAUTICS 


ANTIGRAVITY Propulsion Devise. 
Free Brochure, RDA, Box 873-N, Con- 
cord, NC 28025. 


ION PROPELLED CRAFT Amaze your 
friends, Build a simple, inexpensive, 
flying model, Plans and theory, $7.95. 
Scientific Information, Box 1324, Orem, 
Utah 84057. 


GRAVITY. 


ELECTRONIC r LEVITATION 
No . magnets, gases or exotic fuels. BUILD 


FLYING L Hana. schematics.. diagrama. perio 


mance charts & more in PRIMER VOL. 105 pgs Bx10 mimeo 
$20 ppd. GUARANTEED! VISA/MC add $5. IEGN ADO 
$10. ER TECHNOLOG 

| Springs, Ark. 72632 


6A KITES 


PARAFOIL KIT. Pattern with mater- 
ials list, $5.00: with all materials for 
bicolor nylon kit, $15.00. Fabric Follies, 
Star Route, Orondo, WA 98843, 


СҮ, Box 132-A, Eureka | 


ED 


H TUNITY MART 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


EVINRUDE 1081 Bargains. . all si 
. . $1.00 handling . , Scott-McCul 
parts , , Electra Marine, 610 Mer 
Road, Lynbrook, NY 11563. 


BOAT Kits - 24 trailerable mode 
POWER and SAIL - 8' - °, Molded 
berglass hulls and decks come fact 
assembled - you install factory supp 
interior. Save half factory-built c 
No experience required, FREE 4B-p 
catalog. Luger, Dept. AC-82, 3800 Ў 
Highway 13, Burnsville, Minnes 
55337, 612-890-3000. 


.TROLLING MOTOR any electronic 
nition outboard motor to 125 hp ca 
used as troller too, no loss high po 
same prop, no trolling plates, costs 
45, information and plans $6.00, J 
Box 642, Lewiston, Idaho 83501. 


BOAT PLANS - FRAME KITS - PATTERNS - 
Hundreds of designs - WOOD - FIBERGL/ 
STEEL - Powerboats - Sailboats - Outboa 
Canoes - Kayaks - Rowboats - Housebos 
Duckboats - Sportlishers. Easy, proven met 
include instructions especially for amateu 


| assure professional results. NO LOFTI 


"SUPPLIES" - Fastenings - Fiberglass - Res 
Glues - Spars - xp ped HUGE ` 
page catalog = $2.00. Includes FREE "ВО 
BUILDING SUPPLIES" brochure. 
GLEN-L Marine 
9152 Rosecrans 
Box 7565Р 
Bellflower, CA 90706 


BOATKITS - PLANS - PATTERNS - FRA 
PACS - FIBERGLASS - MATERIALS - Wo) 
largest catalog - 300 Designs - 8'/80' - Plywe 
Fiberglass - Steel - POWERBOATS - Inboa 

Outboards - Cruisers - Sportfishers - H 

planes - Runabouts - (KAYAKS CANOE 
Large Selection) - SAILBOATS - Daysaile 
Trailersailers - Multihulls - Motor Sailers - FIB 
GLASS - Cloth - Resins - Foam - C-Flex - C 
ALOG $2.00 - "Includes FREE Materials | 
chure - Hardware - Fastenings - Equipme 
Riggingsails - Glue - Etc." - (Book "AMATE 
BOATBUILDING" - In - Fiberglass - Plywe 

Epoxy/Wood Saturation Technique - $6.00)| 


CLARKCRAFT 
16-5 Aqua Lane, Tonawanda, NY 141 


11 DO-IT-YOURSELF 


SATELLITE ANTENNA, Build it o 
weekend TAA WE tr simple instr 
tions $6.95, . Box 3471, Vancouy 
B.C. Canada V6B 3Y4. 


HYDRAULIC Logsplitter construct 
manual, $10.00. Yucca Industries, Р 
828, Indian Hills, CO 80454. 


SATELLITE EARTH ST. 


ATION - Б 


EASY. Write, Research, Box 517X, Bri 
CA 92621. _ 


LASER HANDBOOK with burni 
cutting, Ruby Reds, Co's complete pia 
books, and parts, Send $4.00 to: Fam 
| PS, Box 1902, Rochester 


ELECTROPLATING, compota Te 
book. All Metals. Electroplate Metall 
Nonmetallic Items, $9.95, Details Fr 
Tropic, Box 95P, Palm Bay, FL 32905. 


SATELLITE Television . . . Howar 
Coleman boards to build your own 
ceiver. For more information ті! 
Robert Coleman, Rt. 3, Box 58-AF 
Travelers Rest, SC 29690. 


SAVE $5555. Repair it yoursé 
Briggs, Tecumseh, Kohler parts catal 
$3.00, Bonus offer. Satisfaction guara 
teed. E-Kon, Box 547-PS482, Tw 
Lakes, WI 53181. 


BUILD Manometer, Test natural g 
or L.P.G. pressure, Low cost materi 
Send $3.00 for plans and instructio 
MEN, Box 1151, Apple Valley, i 


1400 CATALOGS listed and described. 
ources for everything imaginable. 
4.00. Masterlog, Box 879-A, Fairfax, 


DRAFTING TABLE, outperforms $700 
nodels, Large 36" x 80" tilt-top. Folds 
, with readily 


Mechanical = sid Consultants, 
| 0 z 3 Rivermont Ave., Lynchburg, VA 


ION GENERATORS create Mountain 
Fresh Air electronically. Better breath- 
ing, vitality claimed, Also Kits, PROFES- 
SIONAL IONIZERS, 2146 Wellington, 
Wichita, ES 67203. 


PROJECTION TV . . . Convert your 
TV to project 7 Foot picture. . . Re- 
sults equal to $2,500 projector . ; 
Total cost Less than $20.00, Plans а 
Lens $16.00. Illustrated information 
FREE. Macrocomahh, Washington Cross- 
ing, Pennsylvania 18977. Creditcard or- 
ders 24 hours 215-736-3979, 


Plans 
Green- 


UNDERGROUND Water Valve 
$3.00. Valve, R.D. 1, Box 495E, 
field Center, 


‘NY 12833. 


atellite T V 


FOR THE HOME 


Sick of 
‘Network TV? 


Our receiver lets you 
get over 75 channels 
of television directly 
from earth-orbiting ca- 
ble TV satellites!: [ 
HBO, Showtime, su- | 
per stations, sports 
and movies. 


We don't Just 
sell Information! 


From offshore oil | 
rigs, data links to 
We Manufacture поми sna baer 
TEE yard installations, 
Hardware: we wrote the book. 
Constantly updated, our 94 Page technical 
information book and catalog gives you all | 
the facts. Inexpensive dishes, feeds, tele- 
metry software, kits and more. Recommend- | 
"m ed reading by NASA, The Office | 
М of Consumer Affairs and quality 
| companies like Rockwall/ | 


hea Collins. Send $7.95 today! 
E^ CALL 

24-hrs. C.O.D. Hotline 
(305) 339-7600 


d BE SPACECOAST, 


СА RESEARCH CORPORATION 
P.O. Box 442-B, Altamonte Spgs, as 


SCIENTIFIC SYSTEMS INC., 
Now at last offers in kit or completed form 
Such unique products as; Nightime vision de- 
vices, super sensitive directional mikes, low 
and high powered lasers, micro-mini- Ress 
transmitters, ultra sonic devices, super hi 

mvoltage generators, intrusion and sensing 
vices, scientific personal protection items, 
Band many other hard to find products. Send 
851.00 for catalog: SCIENTIFIC SYSTEMS INC. 
Шер. S1, Box 718 Amherst, NH 03031 


INCREDIBLE 
Government Research Revealed 
Exclusive Plans & Patents 


Electronic - Solar - Alternate Energy 
Scientific - Biological - Photographic 
Send $1.00 for illustrated catalog 


Advanced Technology Design 
P.O. Box 518, Paradise, CA 95969 


| ^^ AMAZING ~~ 


SCIENTIFIC and ELECTRONIC 


DEVICES —-+—— 


PHASER shockwave and invisible FORCE 


FIELD generators. LASERS for weapons, cut- 
ting, burning, cloud writing, holography and 
special effects. NUCLEAR particle accelerators 
and detectors. PLASMA, ION, HIGH VOLTAGE, 
HIGH FREQUENCY TESLA COILS and LIGHT- 
NING generators. TRANSMITTERS and CON- 
TROL devices for security, telephones, intrusion 
detection, nature listening, PLUS PLUS INFRA- 
SONICS, ULTRASONICS, ENERGY, CHEMICAL 
and PERSONAL PROTECTION and SAFETY DE- 
VICES. SEND $1 for catalog of plans, kits and 
completed items to: 
INFORMATION UNLIMITED, INC. 
P. 0. BOX 716, Dept. P8 
Amherst, N. H. 03031 


Enjoy free heat & power. Send for 
energy Encyclopedia. Complete list 
of Mfg., cost, specifications, on 
most alternate sources of energy - 
Plus Catalog of Plans available for 
do-it-yourselfers. —55.00 


Energy Service 
14A Hughey St., Nashua, NH 03060 


== 


HYDROGEN FUEL 


Now, you can generate your own hydrogen and 
convert your automobile to operate on hydrogen 
tuel. You get electrolyzer and auto conversion 
plans and instructions, plus details on safe 
hydrogen storage and peii ا‎ hydrogen 
FREE! Complete package: only $10.00 

RESEARCH & DEVELOPMENT 

Post Office Box 873 
Concord, North Carolina 28025 


NITROGEN LASER 
Build a 100 KILOWATT LASER for LESS 
| than $30. Use to pump DYE LASER. Com- 
| plete plans and part sources for several 
| designa offered by Ph.D. EXPERT. 


Send $15.00 for manual to: 


PRINCETON LASER SYSTEMS 
P.O. Box 257 
PRINCETON, N.J. 08540 


 ———— 


a, LASERS UNLIMITED 

uL plans and sour 
ә RUBY LÀ ER RAY GUN . dem — PE $15.00 
e CO2 LASER FOR BURNING/CUTTING TM $15.00 
e BEGINNERS LASER VISIBLE RED and IR . . $10.00 


e LASER PISTOL and RIFLE ........... .. $10.00 
e VISIBLE RED LASER LIGHTGUN......... $10.00 
e MULTI COLOR LASERS ............. . $10.00 
| е LASER LIGHT SHOWS ................ $12.00 


"MINI CAP CHARGER FOR LASER WEAPONS" - 
LASERS. UNLIMITED 
Dept. L1, Box 716, Amherst, N. H. 03031 


PUMP 
DRAIN • IRRIGATE _ 
CIRCULATE • SPRAY 


Heavy-duty rustproof ball- 

bearing pump. Stainless Tiia 

shaft. 1 HP 1200GPH 60' high >. : 

or 3000 СРН 25'well.5200 GPH max.114" 
l"out.Beltordirect drive. Use 14 MPO ORG. 
Money back guarantee Add #2 patge & hnding$21.95 
LABAWCO Box 35,Belle Меада, N.J. 08502 


GREAT SAUSAGE RECIPES 


227 page illustrated book explains saus- 
age making plus home curing and smoking 
of meat, fowl.and fish. Over 100 recipes. 
Free equipment and supply 
catalog has more information. 

For yours, send to: 

The SAUSAGEMAKER 
| 177-12 Military Road Buffalo, М.Ү. 14207 


2000 WATT SAVONIUS WINDMILL SYSTEM 


Build rin SAVONIUS WIND-TURBINE from si 
city! dosi fo up to 2000 WATTS of Valua 
deal for S a farms & ! More 
engin A indspeed : mom 

i wi areas! Sim 
| >) Economical Construction! COMPLETE 
PLANS: $8.95 


GLENVALE PRODUCTS, Dept. MP, 
Box 358 Station D 
Toronto, Ontario, МР 3J9 


LASER OR MASER PISTOL — COMPLETE 


Plans for Build- 
ing—$3.50 each 
P-Rod — $16.00, 
INVISIBLE FORCE 
FIELD—$2.50. MOON 

MAN ROBOT— $2.50 

SOUND LASER ............$2.50 


lon Aeronautical Lift System ........ $7.50 
Rea! Ruby Crystal l4"x2" for educational 

eS MEME ср: каза» 250.00 
High Power CO» Laser ............... $7.50 


Catalog of super Science Projects—$1.00. 
JACK FORD SCIENCE PROJECTS 
PO Box 948A, Duluth, GA 30136 


PROFESSIONAL 
GIANT SCREEN TV 
Don't be fooled by cheap imitations! 


Send $1.50 for full information. Build 
the best. North West Video, P.O. Box 
386, Colville, WA 99114. 


12 HOME CRAFTSMAN 


CATALOG OF WORKBENCH COMPO- 
NENTS. 3 sets of plans, $1 refundable. 
Itaska Trading Co., Р.О. Box 26367, 
Minneapolis, MN 55426. 


"FREE'' Industrial Buyers Catalog for 
Home Craftsmen, Buy at same Low 
rices as large Industrial Plants. Turn- 
ey, 36-SF, Letchworth Street, Buffalo, 
NY 14213. 


"GETTING Started in Stained Glass" 
$1.00. Whittemore, Box 2065X, Han- 
over, MA 02339, 


PAXTON'S OUR NAME, HARDWARE'S 
OUR GAME for furniture and lamps. The 
source for special items. Catalog $1.50, 
Paxton, B-28, Upper Falls, MD 21156. 


12A FOR THE HOME 
TELEPHONE Cord $9.95 25 


(modular type). J.J. Associates, 
Idaho 83545, 


[feet 
Peck, 


12 IN 1 SCISSORS 
MAIL ————— 


НЕН SCALE REMOVER — 

OA STEAK CUTTER 

WIRE CUTTER — O} — BOTTLE OPENER 

JAB WRENCH gl і CRACKER 
CAN OPENER AND ; шш cludes 
JUICE CAN HOLE MAKER “emr Delivery 


| Stainless steel body. more than 12 functions, separates into 
2 gadgets. Perfect for outdoor and kitchen activities. 


Send Money Order or Check to: | 
CCE Со. © P.O. Box 36252 © Cincinnati. Ohio 45236 


73 TOOLS & MACHINERY 


Lathe $80.90. 
Industry, CA 


4" METAL Cutting 
15048 Proctor, 


Sherline — Machinex, Catalo 
Shop Supplies $1.00. Campbell, 
Selma Road, Springfield, OH 45505, 


SMALL FOUNDRY Furnace, Supplies. 
Free Literature. Pyramid Products, 
Dept. M, 3136 South Tth Avenue, Phoe- 
nix, AZ 85041 


14 ENGINES & MOTORS 


ENGINES to 19 Н.Р. for Mowers, Till- 
ers, Hobby. Repair manuals parts, Tre- 
mendous savings. Fast, dependable, Il- 
lustrated price catalog $1.00. Ashland 
Small Engines, Ashland, MO 65010. 


s= 


JET ENGINES, Design, Build Axial 
Flow Engine Study, 50 introductory 
offer send $10. Scientific ue 
Box 0147, San Diego, CA 921 


15 HOME REPAIRS, 


REMODELING 
BELOW WHOLESALE ELECTRICAL 


SUPPLIES. SEND material list for 
price quotation - Most brands - Fast 


service. Waldman Electric, 514 Penn 
vH Dept. PS, West Heading, PA 
19611. 


715A ENERGY SAVING 


TOTAL PHYSICAL SURVIVAL ! ! ! 

40 + Controversial Survival publica: 
tions - Energy, Weapons, Financial, 
Medical, Dealers Wanted! Catalog $1.00, 


Williams (CBS “60 Minutes" Famei, 
Drawer 537-P5, Alamogordo, NM 
88310. 


SAVE heating, cooling, water heating 
dollars, Complete plans, Easy assembly. 
$5.00, Energy Plans, 305 E. 17th, 
Trenton, MO 64683. 


BIG SAVINGS on your electric water 
heater, Simple details $3.00, Kenco, Box 
1953, Richmond, IN 47374, 

15 200 MPG Possible? Write: MPG-PS 
382, Box 2133, Sandusky, OH 44870. 


| $214. 95* plus $ 


PALOMA TANKLESS WATER HEAT. 
ERS, discounted, PH-12 $429.00, Bren- 


ner Supply, 566 Newbridge Avenue, 
nee ow, NY 11554, (516) 794- 


SAVE FUEL. You can build a success- 
ful solar heater for any size home in- 
expensively. Complete lans $4.00. 
Solar Plans, 900 Elwood Court, Sac 
City, IA 50583. 


PALOMA instant water heaters, dis- 
count prices, Paramount Supply, 627 
Hazel St., Allentown, PA 18102, (215) 
821- -7741, 


^ SAVE 30-50% ON YOUR NEXT 
ELECTRIC BILL! Perfectly legal. 
MONEY BACK GUARANTEE! 35.00. 
Craft House, Dept. 2413, 1020 Ports- 
mouth, Kingston, Ont ETL 4X6, 


15B ALTERNA TE ENERGY 


SOLAR AIR CONDITIONING. Plans. 
technical information, latest articles 
and report $8.00. Wind Power $7.00. 
Advanced Scientific, P.O. Box 15937. 
San Diego, CA 92115. 


— 


INEXPENSIVE Passive Solar Wate. 
Preheater cuts utility costs. Plans, man- 
ual - S10 ppd. SOLAREX, 8507 Grove 
Park Dr., Houston, TX T7095. 


CHIMNEY CAP VACU-STACK 
ELIMINATES wind induced downdraft 
Keeps out debris, animals, snow, Senc 
inside flue, and stove pipe or dk eeu 
dimensions, Improved Consumer 
ucts, Box 1264-PS3, Attleboro Falls 
МА 02163. 


SOLAR cells .4V, 4" diameter 2 amp: 
$8.75. 10 for $85.00 plus shipping 
Low power cells $5.00. Kenneth Foster 
1742 Dowd, St, Louis, Missouri 63136 
314-522- 6667. 


GASOGEN SYSTEM Power "Vehicle: 
On Woodgas! Two Kilograms Of Wooc 
Equals Liter of Gasoline! Simple, Eco: 
nomical Construction! Complete ‘Plans 
$6.95. Glenvale, Box 358x Station D 
Toronto Ontario, MGP 3J9. 


DISCOUNT solar components catalo 
for "Do It Yourself" people. $3 ppc 
Sunscope, Box 200, 30th. NE, Olympia 
Washington 98506. 


SOLAR WATER HEATER PLANS Sim. 
ple, complete, detailed, 175° water 
build under $250. Lasts indefinitely, Fo) 
plans send $10.00 to: Gardner Energy 
2 DE Agate RR #2, Cheyenne, W3 


—M  À— 


САМ Alcohol Fuel Be Produced? Aqua. 
ho ipt red Box 2298, Sandusky, OE 


HYDROGEN - ACETYLENE! Supe 
fuels Complete directions, home manu. 
facture, No special equipment неми 
Hydrogen - $3.00. Acetylene - $3.0 
Horizon Enterprises, Box 3334, Enfield 
Connecticut 06082, 


SOLAR Room Heater - window uni 
mounts in any southerly facing win. 
dow, Kits $175.00, Assembled $229.00 
Qualifies for 40% Federal Tax Credit 
Brochure and testing lab report $10.00 
refunded when you order, Solar Hea 
копа ые, Inc., 65 South Service 

oad., 


Plainview, NY 11803. 


Extract abundant free energy anywhere 
using permanent magnets. Know the 
truth! Plans, instructions, patents, and 
previously secret government report. 
Money back guarantee. Only: $15.00 
RESEARCH & DEVELOPMENT 


Р.О Box 873 
Concord. NC 28025 


COMPLETE 1982 SOLAR HEATING 
PRODUCTS CATALOG! 


EVERYTHING for ACTIVE and PASSIVE Solar Heat- 
ing, includig Камаі = Sun-Lite® Glazing and Thermo 
Storage Systems, plus difficult to find energy savers. 
Order all materials from one expert source. 60 Pages, 
18 sections, $3 ppd. Visit our retail Store. — 
SOLAR COMPONENTS CORP. 
Dept. P, Box 237 
Manchester, NH 03105 


17 BURGLAR/FIRE ALARMS 


GUARDEX 8000, EAE Business-Offie 
burglar alarm system сү Guardian Elec 
tronics, Inc. Heg $ 49.95. Sale prici 
00 postage. Sound Alarm 
alm size, $3.50 plus $0.50 postage. SI 
ONA, Indonesian Herbs, a natural wa: 
to beautify yourself. Write for free bro 
chure. Send check or money order to: 
TORO JAMU (U.S.A.) INC. 
32 E. Huntington Dr., Suite А 
Arcadia, СА 91006 
"California residents add 6% sales tax. 
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18 CAMERAS & PHOTO 
SUPPLIES 
SAVE 555. Free Photographic Cata- 


log - 35mm, Super 8, 16mm тийре, 
Superior, 442-495 Wells, Chicago, 


Dx-5, 
cluded, Guaranteed, $29.95 ppd. Jarco, 
P.O. Box 721-Р51, Bettendorf, IA 


21 HOBBIES/ COLLECTIONS 


COLLECT Military Medals, List 50¢. 
Vernon, Box 387PS, Baldwin, NY 11510, 


pee 


COLLECT COINS for FUN and PROFIT. 


22 JEWELRY 


CLOSEOUT Jewelry. 55¢ dozen. 
alog .25¢). ROUSSELS, 107-1635 Dow. 
Arlington, MA 02174. _ 


TIE-CLASP, gold ` plated fish hook 
$2.00 guaranteed. MLE Associates, 
1609 Parkway, Bettendorf, IA 52722. 


24 ANTIQUES, “RELICS & 
INDIAN GOODS | 


FREE list to Serious Collectors 30,- 
000 Indian Artifacts, Pots, Spears, Axes, 
Slate, Beadwork, Caddo Trading Co, Box 
669, ‘Murfreesboro, AR 71958. 


las, Hints and Tips. 

Rush $2.00 For Your First Edition Copy 

to: Nile, 14a Hughey Street, Nashua, 
0. 


26 SCIENCE & CHEMIS TRY 


CHEMICALS, Supplies Catalog $1. 00. 
Surplus bargains list. Laboratory Sales, 
Box 161-B. Brighton, MA 02135. 


CHEMICALS apparatus, project books, 
wide selection. Catalog $1.00. Send to: 
Pioneer Industries, 14A Hughey Street, 
Nashua, NH 03060. 


NEW 200 Page 1981-82 catalog. list- 
ing thousands of chemicals, 
equipment and labware. Send $ 
Merrell Scientific. 1665 Buffalo Road, 
Rochester, New York 14624. 


CHEMICALS & Laboratory Equipment. 
Vara Scientific, P.O. Box 1677, Newark, 
NJ 07102, 


CHEMICALS Laboratory apparatus 
Catalog $2.00. The Chemical Shed. 

Box T48, San Bernardino, CA 95405: 
07485. 

EDUCATIONAL Material - 
read and understand synthesis reports 
(P-2-P, DMT {specify}, etc.). 
Publishing Co. P.O, Box 845, Times 
Square Station, New York, NY 10036. 


GRAVITATION Associations BREAK- 
THROUGH Book - $5.00 Refundable. 
3204 Breeze, Austin, TX 78722. 


1000's OF CHEMICALS 
LOW PRICES Glassware, Call or write 
for 300 pg. catalog. Chem-Lab Supplies, 
13814 Inglewood, пеше, CA 
90250, (213) 973- 2391 


LABORATORY Chemicals: Glassware, 
Catalogue -$1.00. Young- Edisuns, 934 
South 13th. Manitowoc, Wisconsin 


ECONOMICALLY Pe „лаа - 
Apparatus, Catalogue-$1.0 
Laboratories, 1302 ОО 
towoc, Wisconsin 54220. 


BIORHYTHMS—personalized! Send, 
date of birth, $5.00. Scribner Enter- 
prises, 325 Brig ton Drive, Richmond, 


VA 23235. 


26А OPTICS 


TREASURE of genuine surplus optical 
parts and instruments, Sen 
catalogue, T.R. Inc, Р.О. Box 65, 
Mooers, NY 12958, 


27 PLASTICS 


CASTOLITE Liquid Plastics. Crystal 
clear, colors. For casting, embedding, 
coating, fiberglassing: in industry, lab- 
oratories, craft work, Reproduce your 
designs with our mold materials, Profit- 
able, Illustrated Catalog $1.00. Casto- 
lite, Dept, 82D/PS, Box 391, 
stock, IL 60098. 
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JO GARDEN SUPPLIES 
& EQUIPMENT 


HYDROPONICS, proven soiless meth- 
od of gardening requires little attention, 
$3.00 for complete instructions. Hy dro- 
pro, P.O. Box 181215, Ft. Worth, TX 
T6118. 


HYDROPONIC Planter You Build 
Yourself At Low Cost. S.A.S.E, For De- 
tails, Ambrosia, Р.О, Box 399, Howell, 
NJ 011731 


LEARN Gardening And Landscaping 
at home, Free booklet. Lifetime Career 
Schools, Dept. A-9092, 2251 Barry Ave- 
пме, Los FADERS, California 90064. 


MOLE PROBLEMS? Choker LoopT™ 
trap for safe, effective, humane eradica- 
tion hand assembled, 'individually test- 
ed. Easy operation $12. 95, Free bro- 
chures. Mole Control - PS, P.O. Box 
1155, Kalamazoo, MI 49005. 


31A GARDENING 


ATTENTION BACKYARD FRUIT 
GROWERS. Let us help you produce de- 
licious fruit in your own backyard, Our 
step by step booklet tells you how, 40 
yrs, experience, Citrus excluded, Send 
$5.95 to: "TREES" Р.О, Box 280D, Car- 
linville, IL 62626. 


GROW Giant Pumpkins 300LB/More 
10 seed Pack - $5.50 P.P. Pumpkins, 
Р.О. Box 129, Windsor, N.S. Canada 
BON 2TO. 


32 REAL ESTATE 


FREE ... CATALOG! Top real es- 
tate values coast to coast! Please spe- 
cify type property and location desired. 
UNITED FARM AGENCY, 612-PS West 
47th, Kansas City, MO 64112 


GOVERNMENT oil and gas lottery. 


Exciting new booklet. $2.00. DATA- 
CENTRAL, Eox 2261, Warner Robins, 
GA 31099. 


FREE Big Spring Catalog! Over 5,400 
country properties described, pictured! 
Land, Farms, Homes, Businesses, Recre- 
ation, Retirement buys! Selected best 
thruout the U.S. Over 700 offices, 43 
states All Across America! Yours FREE 
from the World's Largest! STROUT 
REALTY, Inc., Plaza Towers, Р.О. Box 


4528, G.S., Dept 5810, Springfield, MO | 


65804. Call toll free: 1-800-641-4266. 


GOVERNMENT LANDS - from $7.50 
. . plus nation- 
listings - $2.00. Lands, Box 
19107-FD, Washington, DC 20036. 


Acreage Lots, 540 


CALIFORNIA. 
down, $40 monthly. 4602 Ethel, Sher- 
man Oaks, СА 01423. 

CANADIAN Country Properties, Our 


67th Year. Terms Available, Moneyback 
guarantee, Catalogue airmailed - $1.00. 
Н.М. Dignam Corporation, Ltd., Suite 
446, 85 Bloor St, E., Toronto, Ontario 
M4w 1B5. 


Sunset, Box 2058, Provo, UT 84603. 

PROPERTY & Lake Frontage from 
$47. to 5107. per acre in Canada, In- 
vestment potential. 2 Year exchange 
privilege, Send for FREE CATALOG. 
CANADIAN ESTATE LAND, Dept, 22C, 
286 Lawrence Avenue West, Toronto, 
Ontario, Canada, MSM 3A8, (416) 
789-4536. 


33 SPORTING GOODS, 
FISHING TACKLE, ETC. 


MINI ELECTRONIC MOSQUITO RE- 
PELLER Clip to your pocket and keep 
mosquitos away, Great for fishing, hik- 
ing, camping, golfing, and hunting. Send 
$5.99 plus 90€ post and handling to: 
oe Box 771178, Houston, TX 

5. 


33B KNVES & STONES 


SUPERIOR Quality Knives - Whole- 
sale Prices, Free Information. Memphis 
m P.O. Box 27431, Memphis, TN 

8127, 


34 CAMPING 


EQUIPMENT & TENTS 
FREE Discount Catalog, Backpacking, 


Camping. Campmor, Box 407-P, Bogota. 
NJ 071603. 
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39 EARTHWORMS, 


CRICKETS, FROGS 


FREE орага, Raise БАНУ; 
Crickets, Red wigglers — 1000 
$8.95, 5000 — 542.50, Postpaid with 
free book on How and Where to Sell. 
Carter Farm — 12, Plains, GA 31780. 


41 TAXIDERMY 
EXOTIC Butterflies, Beetles. 64 Page 


Catalog. $1.00. Complete Scientific, POB 
307, Round Lake, Illinois 60073. 


42 FIELD GLASSES, 


TELESCOPES 


FREE Catalogue! Thousands War sur- 
plus optical bargains. Lenses, Prisms, 
Telescopes, Binoculars, etc.  Jaegers, 
pare, Merrick Road, Lynbrook, NY 


GOV'T. SURPLUS 


GOVERNMENT SURPLUS! Millions of 
items (including Jeeps) ... low as 1 
on dollar! Most complete Directory 
available, $2.00. DISPOSAL, Box 
19107- FD, WASHINGTON, Dc 20036. 
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JEEPS - CARS - $35.001 - 700,000 
ITEMS! - GOVERNMENT SURPLUS - 
MOST COMPREHENSIVE DIRECTORY 
AVAILABLE TELLS HOW, WHERE TO 
BUY - YOUR AREA - $2 - MONEYBACK 
GUARANTEE - “SURPLUS INFORMA- 
TION SERVICES", BOX 3070-A4, 
SANTA BARBARA, CALIFORNIA 23105. 


1982 SURPLUS Army, Navy store 64 
page illustrated catalog, Send $2.00. 
Ruvel, 3037 North Clark, Dept. 
M4, Chicago, IL 60657. 


PICK- up's $18. 40! Jeeps $16.30! 
Cars $14.50! 675,000 Items. Your area. 
New Directory $3.00 (Guaranteed ). 
Government Surplus, Box 5731-B, Pas- 
adena, TX 77505. 

SURPLUS jeeps, cars and trucks avall- 
able. Many sell for under $200. Call 
312-742-1143 Ext, 4606 for informa- 
tion on how to purchase, 


46 PROFITABLE 


OCCUPATIONS 


FREE Catalog. Repair Air Conditioning, 
refrigeration, Tools, supplies, full in- 
structions, Doolin, 2016 Canton, Dallas, 
TX 75201. 


MECHANICALLY INCLINED INDIVIDUALS 


Assemble electronic devices in your| 
home. Knowledge or experience not 
necessary. Get started in spare time. 
Turn your spare or full time into cash. 
No investment - Write for free details. 


ELECTRONIC DEVELOPMENT LAB 
Box 1560G, Pinellas Park, FL 33565 


47 BOOKS & MAGAZINES 


GOOD USED BOOKS. Wide variety, in- 
telligent selection, Libraries buy regular- 
ly; you can too! Science, s orts, history, 
fiction, art, illustrated Boo s, over forty 
other subjects, Send a dollar for class- 
ified listings of 20,000 titles, prices. 
Editions, Desk PS, Boiceville, NY 12412. 


INDEXES to POPULAR SCIENCE 
available: full set of 10 for $10, postage 
paid. For 1981 only, send $1.75 to: POP- 
ULAR SCIENCE INDEXES, 350 Madison 
Ave. New York, NY 10017. 


"SURVIVALIST'S Book Catalog" Rush 
$1.00. Ken Hale, (201), McDonald, 
Chio 4443T- 0395. 


HOW TO FIGHT RADAR. New book 
off the press in ninety days. Pre-publi- 
cation offer $18.95 Canadian funds, 
$14.95 U.S. J&M Hilton, 2104A 9th 


Avenue NW, Calgary, Alberta, Canada 


I2N 1E4, 
OUT-of- Print Books Found, Send 
Wants. Booklook, 51 Maple Ave., War- 


wick, NY 10990. 


EXCITING Personality Self-improve- 


ment!  Maltz's Psycho Cybernetics. 
$4.00 postpaid, Send to: Cortez Re- 
Ayal 633 Ferry St., Salem, OR 


48 TOYS & GAMES | 


CAPTURE, exciting strategy, $3, DGC 
Р. О. Box 1642, Roswell, GA 30077. 


VIDEO GAMES - Spectacular returns, 
Build a coin operated game, Drawings 
specification's, Price list $7.95, Satis 
faction guaranteed. Anchor Vending| 


223 19th St., Orlando, FL 32805. 


49 JOKES & NOVELTIES 


FREE— World's Leading Novelty Cata- 
log. 1600 Jokes, Tricks, Selesta Sports, 
Hobbies, Johnson-Smith, C-11, Mt. Clem: 
ens, MI '48043. 


MAGIC TRICKS, 
PUZZLES, ETC. 
FREE! 52.00 Trick, Huge Catalog 


both $1.00. Abracadabra - SP4, Scotc 
Plains, New Jersey OTOT6. 
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PROFESSIONAL Magic! 
log, over 1,000 tricks and books, ` PS2) 


Huge cata 


Hank Lee's Magic Factory, Dept, PS2 
24 Lincoln Street, Boston, MA 02111. 


52 STAMP COLLECTING | 


TOPS! 100 Popular Poland Stamps| 
(All Different Only 25е. Mystic, Dept. 
PS2, Camden, NY 13316. 


ROYAL WEDDING PRINCE CHARLES 
Figure ies Mla 40 Year Old United 
States Airmail, space Exploration, Dis- 
ney, Norman Roc ewell, Medieval Ship. 
Knight, Locomotive, 10¢ when request- 
ing approvals. Douglas Cook, Dept, 
Р5-] 14, , Las Vegas, Nevada 89132. 


` WOW! 50 All Different Germany- 10e! 
Super collection of genuine German Com- 
memoratives, Definitives, Airmails, High 
Values. Free Big Catalog. Also fine 
stamps from our approval service, Buy 
what you like. Return balance promptly 
Send 10е today! Thank vou. Jamestown, 
Stamp Co., Dept. A42PS, Jamestown, 
NY 14701. | 


FREE! Big Bargain Catalog - New Edi-| 
tion listing thousands of bargains in-| 
cluding U.S. & B.N.A. stamps, packets, 
albums, accessories and supplies, Also 
Fine Stamps from our approval service. 
Buy only what you like. Return balance 
promptly, Thank you. Jamestown Stamp, 
Dept. E42PS, Jamestown, NY 14701. 


UNITED NATIONS 3 Complete Mint | 


A юшыльлыаг т 


pori 25c, Approvals. Cornetta, РОВ 
1508-P, Lake Placid, FL 33852 
OLD U.S. Stamps on approval Thea] 
ter, Box 15355R, Philadelphia, РА! 


re 


6 commemorative plate blocks | 
$1. DO; Approvals. Gordon Davison, Con- | 
toocook, New Hampshire 03229. 


2,000,000 STAMPS - 150 countries 
h, Belden, Box 4149, Dearborn, 


[л ی ی‎ ee —À— 


PENNY Approvals! ! Regardless Cata- 
logue! Kloster, 4164—52nd Street, San 
Diego, CA 92105, 
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WORLDWIDE COLLECTION = 100 
different stamps - only 10¢ with fan- 
tastic worldwide approvals. Nazlo, Box 


423-OE, Audubon, PA 19407. 


FREE 220 United States and 
Worldwide Stamps, Approvals, Stamps 
Pops, Box 1427, Bellflower, CA 90706. 


100 DIFFERENT U. S.a Jog to approval 
applicatns, Bradley, Midlothian, Virginia 
23113-0425-5. 
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FREE Surprise collection sent with 
approvals, Jay, 1784 Union, San Fran- 
cisco 94123. 


300 DIFFERENT Worldwide Stamps 
25¢ With Approvals, R.G. Sales, Box 
1065. Jamaica, NY 211431. 


СВЕАТ Gift - U.S. approvals and want 
list service - Send 25¢ handling. The 
Stamp Boutique, Box 865, Wheeling, IL 
60090. 
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OLD USED U.S. UNUSUAL APPROV- 
ALS, HARD TO FIND STAMPS. Enjoy 
our intriguing presentations, quality, 
prices. Adults Only. Kentway, Box 
88091-5. Kentwood, Michigan 49508- 
0991. 


53A SATELLITE TV 

SATELLITE TV complete, comprehen- 
sive information directory listing deal- 
ers, manufacturers, articles, books, 
plans $3.50 to: Indiana Ка pao 
1217 Elliot, Munster, IN 463 


RECEIVE 80 television channels by 
satellite! Secrets . $1. Meier. Maple 
St.-S4, Charlevoix, Michigan 49720. 

SATELLITE ту Systems. Catalog 
$5.00. S-N-D Satellite, P.O. Box 17483, 
Portland, OR 97217. 


54 RADIO, TELEVISION 


36c TUBES. Radio & TV! Free Color 
catalog. Cornell, 42175 University, San 
Diego, CA 92105. 

WHOLESALE radar detectors, police / 
йге scanners, CB accessories - Whistler 
Q1000 $199.99; Q1000R Remote 
$219.99; Fox Vixen $209.99; SuperFox 
Remote $224.99; Bearcat 100 $295.95; 
Bearcat 300 $336.99; plus $3.00 ship- 
ping-VISA/MC/COD - Free catalogue - 
Scanner World, 10-PS New Scotland, 
Albany, NY 12208, (518) 436- 9606. 


POLICE Scanners, Crystals, Radar De- 
ЭКЕЕ НРБ. Box 19224, Denver, 
802419. 


CABLE TV EQUIPMENT AND CON- 
VERTERS, Plans and Parts. Build or 
buy. For information send $2.00. C&D 
рск, Р.О, Box 21, Jenison, MI 
4 


SUPER Scanner Antenna. Евзу Р1апв 
Sase $5.00. PWCS, Box 9048, Pitts- 
burgh, PA 15224, 

MICROWAVE "'Downconverters'" un- 
der $50.00. Highest quality, easily as- 
sembled, Catalogue: $2.00 (refundable). 
NDS, Box 12652P, Dallas, 75225. 


HBO Descrambler Plans and Instruc- 
tions, SASE $5.00, PWCS, Box 9048, 
Pittsburgh, PA 15224. 


MICROWAVE RECEIVER SYSTEM. 
Write: "DEALERS WANTED" Dept. ES 
P.O. Box 4181 Scottsdale, AZ 85258 
(602) 941-9395. 


INEXPENSIVE CATV CONVERTERS- 
DESCRAMBLERS- MICROWAVE AN- 
TENNAS! Catalog $2.00. ACM, Бох 
3431, Walnut Creek, CA 94598. 


decoders, 
ox 688, Greenwood, 


MICROWAVES, 
stamp, GWE, P.O. B 
Indiana 46142. 


54А CB RADIO 


MICROWAVE - antenna, 5129, 5.4.5.6, 
(info), '"Micro-Sales'", Box 171, Circle 
Pines, MN 55014. 


ELECTRONICS, 
STEREO, HI-FI 


LINEAR PLANS, parts, GOODIES. 
Free catalog. “SHIPPER”. Box 130-C4, 
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Paradise, СА 95969. 


LINEARS -Send Stamp For Details - 
Matco Electronics - Box 316D - Cadil- 
lac, MI 49601, 


JORGAN & PIANO KITS 


КА WORLD FAMOUS inst- 
ruments you bulld your- 
self, Save upto 2/3! Mod- 
ular concept - add new features as 
desired. No obsolescence. Free 
0 я Specify Piano or Organ. 
WERSI electronics, Inc, Dept, M20 
Box 5318 Lancaster PA 17601 


Ri 
PLATTSBURGH, N.Y. 
Tai.: (518) 561-8700. 


55A COMPUTERS 


PERSONAL COMPUTER ABC'S, Sim- 
plifled, "must have'' reference manual 
for beginners. $2.00, FENCO-PS4, Бох 
309, Bellevue, WA 98009. 


PERSONAL 
booklet $3.50. 
536 Highcroft, 
5J4, 


Computers _ explained, 
Northern Publishing Co., 
Ottawa, Canada, К17 


56 RECORDS, TAPES, etc. 


DELUXE CASSETTE AND 8 TRACK 
TAPE REPAIR KITS. Complete, $4.95 
each postpaid. Check, Visa, Master 
Charge. The Sound Bug. Box 127, Sum- 
ner, WA 98390. 


FREE CATALOGUE, 2500 Collectors 
Records, Nostalgia, 300 Chelsea, Louis- 
ville, KY 40207. 


M brochure. 
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SCWL™SUBLIMINAL 
"AUDIO TAPES"-positive self achieve- 
ment - eliminate weight, stress - gain health, 
confidence. Release ultimate subconscious 
abilities - discover total control of your life. 


Extraordinary popularity over hypnosis. Free 


university studies. MIDWEST ' 
RESEARCH, INC., 1755 Williams Lk. Rd., 
| Dept. 24, Pontiac, Michigan 48054. 


57 MUSICAL INSTRUMENTS 


VIOLIN, Guitar, Banjo, Mandolin 
Making Materials. Accessories, Books, 
Piano Tuning Kits. Catalog $1.00. Inter- 
national Luthiers Supply, Box 15444, 
Tulsa, OK 74112. 


INTERNATIONAL Catalog valuable to 
makers, repairers of stringed instru- 
ments, Imported woods, parts, accesso- 
ries, kits, Fine German-made violins, vi- 
olas. cellos, basses and bows, Send 25c 
for catalog, 10% Credit certificate will 
be enclosed, International Violin Com- 
pany, Ltd.. Dept. JD, 4026 W. Belve- 
dere Ave,, Baltimore. MD 21215. 


57A MUSICAL 


INSTRUCTION 


PLAY MUSIC BETTER through un- 
derstanding Chords as used to create 
"musical ideas'". FREE INFORMATION 
- Music Learning Systems Publishing, 
ара. RD3, Box 142, Olean, NY 


GUITAR MIRACLE. 
Can you imagine playing Melody, Harmony and 
Chords in a few weeks? Its the book everybody 
has been waiting for, Emrichs Atomic Method for 
spanish Guitar. No conventional notes, just fol- 
low the simple instructions. The BEST invest- 
ment you will ever make for $6.95 post paid. 
Irvin Emrich 
P O Box 1109, Rogers, AR 72756 


58 SONG WRITERS 


POEMS - SONGS WANTED. Free Pub- 
lishing/Promotions. Broadway Music, 
Box 7438-PS, Sarasota, FL 33578. 


59 IMPORT-EXPORT 


+ 2500 'Fast-Sellers.'" Free Brochures! 


Ballrightco, Box 91309-X4, Cleveland 

Ohio 44101. 

60 BUSINESS 
OPPORTUNITIES 


EQUIPMENT Dealer opportunity! Prof- 
itable national equipment business from 
home, without capital. We ship cas- 
sette training tape for no risk examina- 


tion, Experience unnecessary, Free re- 
[Uo imis: Box 18586, Irvine, CA 


MAKE BUNK BEDS Earnings & De- 
mand Unlimited, 1100 Rodes Blvd., Box 
609, Melbourne, FL 32935, 


MAKE Rubber Stamps for profit. In- 


expensive machine, Very easy. Free De- 
Күкү РОВ 22809(LLC), Tampa, FL 


BELTS And Buckles. Complete Line 
Fast Sellers, including Westerns, Truck- 
ers, Motorcycles, Wildlife, etc, Big Prof- 
its. Complete dealer set up, Catalog 
$1.00, Anchor, Box 3958-BPS, North 
Providence, RI 02911. 


BUMPER Sticker Printing Device. 
Cheap, Simple, Portable, Free details. 
Bump. POB 22791 (LLC), Tampa, FL 


| MAKE HOMEMADE BOOKLETS. I'VE 
EARNED $187,000 WITH MINE. Free 
information: Dasher, Box 548, Wood- 
ville, Texas 75979. 


MAKE MONEY WOODWORKING - 
Easy profits making unusual gifts, nov- 
elties. Free details, Williams, 32N Titus, 
Glen Cove, NY 11542. 


VENDING Machine. No selling. Routes 
earn amazing profits. Big Catalogue 
Free, Parkway Corporation, 1930PSB 
21093. Drive, Timonium, Maryland 


PIANO Tuning quickly learned with 
home study course, pions granted. 
American Тазша School. 11050 Telfer 
Drive, Morgan Hill. CA 9503 


MECHANICALLY inclined individuals 
desiring High Weekly Profits operating 
Small Manufacturing business Without 
Investment write: Businesses, 92-Р 


Brighton 11th, Brooklyn, NY 11235. 


MAKE $2,000.00 Monthly Spare Time. 
Unique proven enterprise. No selling, 
No capital to start. Free brochure. Kash- 
builder, Box 1132-PE, Indianapolis, IN 
46225. 
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$25,000 LOANS: Interest Free! Get 
credit cards, signature loans, more! Free 
Report! Blueprints, S4, LaGrangeville, 


NY 12540. 


SYNTHETIC "Oil Dealers Needed, Ex- 
citing Products & Opportunities, Make 
More Spare Time Than in Present Job. 


1 + 800-835-3342. 


MAILORDER Opportunity! Start pro- 
fitable home business without exper- 
ience or capital, Information free, Mail 
Order Associates, Dept. 419, Montvale, 
NJ 07645. 


GOLD Foil Printing For Profit, Per- 


match- 
POB 


sonalize business cards, pencils, 
es. Free Details. Gold Magic, 
24986 (LLC), Tampa, FL 33623. 


SPARE time fortune in Vinyl Repair. 


Hugh demand creates exceptional prof- 
its. We supply everything, Details free. 


VIP, 2036 Montrose, Chicago 60618. | 


GET RICHI! Secret law smashes debts 
—brings cash and credit! Details FREE!! 
WealthKit-5, Billings, NY 12510. 


$500 - $1000 MONTH Plan raising 
rabbits for us, Free details, White's 
Rabbitry, PS, Hudson, OH 44236. 


IMPORT-EXPORT o portunity. prof- 
itable world-wide, mail order business 
from home, without capital. We ship 
plan for no risk examination, Experience 
unnecessary. Free Report, Mellinger, 
Dept. R2694, Woodland Hills, СА 
91267. 


_ DISTRIBUTORS, Immediate Cash Prof- 
its! Revolutionary Automotive Bargain. 
Free Details. Motaloy, Box 4457S4, 
Downey, CA 90241. 


` TAKE Catalog Orders, We dropship 
2500 Best-selling specialty products. 
Lowest below-wholesale prices, Imme- 
diate delivery, Spectacular home busi- 
ness opportunity. Free Book. SMC, 6061 
De Soto Ave, Dept. 28-16, Woodland 
Hills, CA 91365. 
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REPAIR HYDRAULIC JACKS—Free 
details, Hydraulic Parts Supply, Dept. 5, 
Box 4157, Brownsville, TX 78520. 


CONCRETE Block Machinery: Catalog 
$1.00, Route One, Box 95, Rapid City, 
South Dakota 57701. 


$92.00 FROM Square Foot Plywood 
(Huge Demand). Revealing Proof 25% 
(Refundable). Woodwins, Bridgewater, 
MA 02324. 


BATTERY MANUFACTURING  SEC- 
RETSIII Free details, Everlast, Box 365, 
Bogota, NJ 07603. 


NEW Discovery in Battery Recondi- 
tioning. Eighteen Months Guarantee 
Means ‘Big Profits Fast." Electoan, 
7415 Gable Drive, Little Rock, AR 


SELL SENSATIONAL LOW-COST PRE- 
ENTRY PROTECTOR for Automobiles- 
Buildings, Exceptional Distributor mar- 
gin. Northwest Electric, Ave, 3028, 
Mitchell, SD 57301. 


$1104.00 MONTHLY For Ten Hour 
Work Week! Guaranteed!! Homework... 
Start Immediately . . . Paid Daily - 
Free Information, Application - 
Box ] 1028- C4, Ealaheo, Hawaii | 96741, 


^ TAX : SHELTER, cash profits ‹ owning 
COIN LAUNDRIES. Booklet explains nine 
owner benefits, $4.95. Dougherty Com- 
pany, Dept, Р5-482, Box 323, Deerfield, 
Illinois 60015. 


DEPRESSED Real estate made me 
$10,000/month. All details $3.95, Sun- 
set, Box 2058, Provo, UT 84603. 


| HAVE MADE A FORTUNE IN MAIL- 
ORDER, selling information, Let me 


show you how. Write: KASH 2000, Box | 


31003, Indianapolis, IN 46231. 


` FREE Book, “2042 Unique Proven 
Enterprises." Fabulous ‘unknowns,’ 
second inflation income, Haylings, Carls- 
bad, CA 92008, 


WIN at Dice! 582 to 1 odds your fa- 


vor! Free Proof, Baker, Box 196B, 


Brooklyn, NY 11218 


FANTASTIC home wholesaling oppor- 


tunities - IMMEDIATE PROFITS! Free 
Details. Terlaine Enterprises, PS-4, 3009 
Brookwood Rd., Ellicott City, MD 21043. 


| NO JOB WORRIES. Super cleaner 
moneymaker. Details: Moore's, 
1601, Plains, PA 18705, 


EARN big money as a Diamond Brok- 


er. Free details, National Diamond, Dept. 
PS-404, 210 Fifth Ave. New York 
10010, (212) 768-6803. 


EARN TO $750.00 WEEK, Your Hours. 


Details $2.00. PMS, Box 9941, 
Arizona 85068, 


Phoenix, 


—— 


NEW Encyclopedia of Easy-To-Start, 


Highly Profitable 
Brookfleld's, Бох 
Grove, CA 92644, 


NEW “ASIAN SUPPLIER'S DIREC. 
TORY". Details: монон, 1056-P4, Rt. 
32, Saugerties, NY 124 


Details, 
Garden 


Businesses. 
1455Р5, 


Бох | 


lelectronic devices 


SOLAR Heating learned quickly at 
home! Free information, Empire School, 
Box 193, Rockville, IN 47872. 
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^ SELL Books By Mail. Profitable. Mus- 
grove-1B4, Altus, _ AR 728 21. 


HOW TO make — today's - hard times 
“make you money'', Free details. Har- 
ford Enterprises, 3223-PS4 Sandy Hook 
Rd., Street, MD 21154. 


` BECOME Tax Consultant - Our stu- 
dents earn $1,000 - $3,000 every tax 
season preparing returns evenings, State 
approved. National Tax School, Monsey, 
1ррР, New York 10952. 


PIANO Tuning learned quickly at 
home! Free information. Empire School, 
Box 1014, Jupiter, , Florida 33458. 


MONEY SECRETS 

HELP pe eople and businesses get mon- 
ey. Easy home business, Fantastic prof- 
its. No experience - own hours, Con- 
tinuous assistance. Free Details: DFC, 
Dept. 11-G-4, 1145 Reservoir Avenue, 
Cranston, Rhode Island 02920. 
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MAKE 
report tells how, SeaBird Press, 
461M, _Lexington, MA 02173. 


^ “GUARANTEED!” ` $100, 000.00 An- 
nually! - Or Receive $100! Details - 
Send Stamp - Berry's, 120 Kimberlane, 
Berrien Springs, MI 49103 


SPECTACULAR Home Business Op- 
portunity, Take catalog orders on fast 
selling specialty merchandise, below 
wholesale prices. We drop ship, De- 
tails: The Cox Co., 442 41 St., Linden- 
hurst, МҮ 11757. 


PROJECTION TV... Make $200.00 + 
per evening assembling Projectors ... 
Easy .. . Results equal to $2,500 pro- 
jectors . . . Your total cost less than 
$15.00 , . , PLANS, LENS & Dealers 
information $14.00 , . , Macrocomahhx, 
Washington Crossing, Pennsylvania 
HOT oe orders 24 hours 215- 

4 - 


rour fortune in computers, Free 
Box 


STICKER 
DEVICE 


BUMPER 
PRINTING 


FUN, INEXPENSIVE, PORTABLE. EASY - 
NO TRAINING NEEDED. ANY MESSAGE 
IN MINUTES. Get FREE DETAILS. Р. О. 
BOX 22791 (LL), TAMPA, FLA. 33622. 


ELECTRONIC 
ASSEMBLY BUSINESS 


A: home. spare time. Investment, knowledge or 
experience unnecessary. BIG DEMAND assembling 
Sales handled by] 
professionals. Unusual business opportunity. 


| FREE: Complete illustrated literature 


BARTA, Box 248-SA 
Walnut Creek, Calif, 94597 


MONEYMAKING 
OPPORTUNITIES 


MONEY PROBLEMS? Over $300,- 
000.00 paid. Learn how to get Lion's 
Share. Send 59.95 to ABE, P.O. Box 
52, { Carlisle, PA 17013. 


^A NEVER be without e easy sy to do good 
salary paying job anywhere U.S, Start 
earning money next week! Information 
20cts poststamp. Sbiapops, Post Box 
0208. North Hollywood, CA 91607- 


СЕТ Ен Secret law smashes debts 
- - = brings Cash credit! EREE report!! 
Wealthkit- "s. Billings, NY 12510. 


FREE! Get 5 issues of Opportunity 
Magazine! Increase your savings an 
spending power. Hundreds of ways to 
make extra money detailed monthly. 
Free! Write Opportunity, Dept. 728, 
N. Michigan, Chicago 60602. 


EXCITING, FORTUNE - BUILDING 
GUIDE TO HECOMING WEALTHY 
F-A-S-T! Free Details. Barry Company, 
Suite 613-PS4, 1550 East Clark Road, 
Ypsilanti, MI 48197. 


FREE Campgrounds. USA, Directory 
$7.00. Addison, 35 Woodcrest, Dayton, 


OH 45405. 


FAMILY MONEYMAKER. Fifteen min- 
utes a day yields cash and free meat for 
your table. No gimmicks. Details from 
Creative Concepts. 260 East 1100 North. 
Logan, UT 84321. 


GAIN WEALTH, SATISFACTION op- 
erating your own business! Successful 
businessman author tells how, Free de- 
tails: JFD Enterprises, 6856 Duchess St., 
B-4, San Diego, CA 92115. 


DISTRIBUTORS Urgently Needed! Big 
Profits! Dist-PS382, Box 2133, San- 
dusky, OH 44870. 


LEARN The Secrets of Repairing Junk 
Batteries, “Fabulous Profits". small in- 
vestment. Apex SR EUN. 5454 Bolsa 
Road, Atascadero, CA 9342 
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OPPORTUNITIESII Find your million 
dollar idea!! Wealthbuilder tells how. 
Free information, TMC Books, Box 53-A, 
Marblehead, Massach usetts 01 945 5. 

DOUBLE your income, Free | money- 
making brochure lists hundreds of prof- 
itable business opportunities, J.D, En- 


terprises, 929A Arbor St., Inverness, 
FL 32650 
62 EMPLOYMENT 
INFORMATION 
AUSTRALIA - The World! 50,000 


Jobs! Computerized reports $3.00, 
world, Box 681-F, Cypress, CA 90630. 


OVERSEAS... $20,000 - $60,000 +. 
Free Report! Employment, Box 3936-4- 
FD, Indianapolis, IN 16229. 

NEED a Job? Ever thought of work- 
ing on а towboat? Work 30 days - stay 
home 30 days. CRF, Box 121-PS, Don- 
iphan, MO 63935, 

AUSTRALIA WANTS YOU! Jobs! Big 
Pay! Paid Transportation! Newest Hand- 
book $2.00, AUSTRALIAN INTERNA- 
TIONAL, Box 19107-FD, WASHINGTON, 
DC 20036. 

SHIP AND SHORE. MARITIME IN- 
DUSTRY. MEN, WOMEN, GUIDE TO 
HIGH PAY CIVILIAN JOBS. Write: Ca- 
reer Adventure, Dept. 1A, Box 3576, 
Daly City, CA 9- 1015. 


SAUDI ARABIA - Overseas! Vital Em- 
ployment Guide. 60 Companies, $15: 
AJK-PS, Box 32378, Washington, DC 
20007. 


62A HELP WANTED 


INFORMATION on ALASKAN and OV- 
ERSEAS Jobs, $20,000 to $50,000 per 
ees Call 602-998-0426 Dept. 
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$100 Per Week Part Time at Home; 
Webster, America's foremost dictionary 
company needs home workers to update 
local mailing lists. All ages, experience 
SPERARE: Call 1-716-812-6000 Ext. 


63 SPECIAL SERVICES 


INFORMATION On Anything, Ferguson 


Research Specialists. n 15 Woodside 

Avenue, Woodside, NY 11 377. 
VACATIONING, Mov ing? Climatic 

Data Any town in U.S.A. $1.00 per 10- 

cation. $2.00 3. O. Ranger. 14827 

160th, Grand Haven, MI 49417. 

66 AGENTS WANTED 


MAKE MONEY: Take orders for steel 
security chests for storing valuables. 
G&G, P.O. Box 7, Island Lake, IL 60042, 


ENJOY exten pay dove without inv wets 
ment or risk. Take orders for quality 
Mason Shoes from friends and neigh- 
bors, Immediate commissions. Write for 
free starter kit. Mason Shoes, E-643, 
Chippewa Falls, WI 5477. 


69А LOTTERIES 


WIN MILLIONS in Canadian lotteries. 
Free details plus FREE TICKET OFFER. 
Lucky Buck (PS), Box 171. Station 
W. Toronto, Canada M6M 122. 
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BECOME ДМ INSTANT MILLIONAIRE. 
$Millions won monthly in Canadian Gov- 
ernment lotteries, Enter NOW, Free de- 
tails. Winfall Enterprises, Dept. P. Box 
554. Town of Mount Royal, Montreal, 
Quebec. Canada, H3P 3C7. 

WIN 1.8 million tax free in Australian 
Lottery. For information send to 
ова, Box 346, Camberwell 3124 Aus- 
ralia. 


LOTO International offers vou the 
opportunity to participate in the top 
lottery in Europe with a first prize 


equivalent to over $2,000,000 per week 
as well as Millions in other 
weekly and monthly tickets 
$85, Write todav 
B.P. 69, 
France, 


rizes with 
rom $4 to 
for free details to: 
01220  Divonne-les-Bains, 
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72 EDUCATION & 
INSTRUCTION 
WELDING TRAINING. Basic and Ad- 


anced for Major Processes — Arc 
iSticki, MIG, TIG, Gas, Pipe all pro- 
cesses. A non- -profit school, Approved 
for eligible veterans. Accredited mem- 
bers NATTS. Approved Ohio 70-12-004 
HT. Write for school bulletin and 
course schedule. HOBART SCHOOL OF 
WELDING TECHNOLOGY, Box 82, Troy, 
OH 453173. 


BARTENDING — Ear Management 
поте Study. Bartending Training. 3843- 
G 204. Fernando Road, Glendale, CA 
1 H 


LEARN WHILE ASLEEP! Astonishing 


New Method! Strange Catalog Free! Au- 
tosuggestion, Box 24-A, Olympia, WA 
sao 


UNIVERSITY DEGREES BY MAIL! 
Bachelors, Masters, PH.D.s . Free re- 
vealing details. Counseling. Box 389 
PS4, Tustin, CA 92680. 


ELECTRONICS Degree (BSET) by cor- 
respondence, Grantham College, 2500 
La Cienega, Los Angeles, СА 90034, 


VETERINARY Assistant - Train at 
home for exciting animal-care career. 
Send for Free "Career Kit." North Amer- 
ican School of Animal Sciences, Dept. 
PCCCI, Newport Бе Beach, CA. 92660. 


` DRAFTING is а great career! Men, 
women, No previous experience or spe- 
cial talent needed. We train you at 
home in spare time. Get free facts. 
Write: North American School of Draft- 
ing, Dept, PCCC1, 4500 Campus, New- 
port Beach, ‚СА 926 92660. 


ACCREDITED CO COLLEGE DEGREES BY 
MAIL. Details, Graduate Referral Serv- 
ice. 3010 Santa Monica Blvd., Suite 
173-PS, Santa Monica, CA 90404. 
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CLOCK AND WATCH REPAIR books. 
Free catalog. North American, Box 
TTBQA, Fox River Grove, Illinois 60021. 


“JET/GAS TURBINE C 51" 


CAREERS!" 

Homestudy courses — theory, main- 
tenance, overhaul. AMERICAN JET 
SCHOOL, Dept. PS-3, Darby, Montana 
59829. (406) 349- 2100. 


“REISCH WORLD WIDE COLLEGE OF 

AUCTIONEERING, INC., World's Larg- 
est. Free Catalog. Approved for VA. 
Modern Auction Library "FREE" with 
enrollment 515-423-5212, Col, Gordon 
E. Tavlor, P.O. Box 249, Dept. 3. Mason 
City, JA 20401. 


LEARN Dowsing, Radionics, Radies- 
thesia and E.S.P. Subjects. Free Illus- 
trated Paige Courses and Equipment. 
(Airmailed $2.00.) Established 30 
Years: Bruce Copen, Highfield, Danehill, 
Sussex, ‚ England RH17 ТЕХ. 


COLLEGE DEGREES BY SPECIAL 
EVALUATION of EXISTING Credits & 
Job Experience. Fast, (614) 863-1791. 
Box 131 51- 84, Columbus, OH 13213. 


LEAD MEETINGS SUCCESSFULLY! 
Learn proven, research-bas metho 
Send $5.00 for detailed instructions. 
P.O, Box 12475, Gainesville, FL 32604. 


FREE Lifetime Ordination, Become 
Chaplain, Missionary Evangelist, Bishop. 
Box T44- PS. McKeesport, PA 15134. 

COLLEGE ‘Degree for work and life 
experience. Bachelor's, Master's, Doc- 
torate. Write or send resume, American 
National University, 3550 N, Central 
Ave., Dept. 619, Phoenix, AZ 85012. 
(602) 265- 8657. 


ALWAYS Win Mark Your Own Cards. 
Send 55.00 For Secret, деа, RR3, 
Box 116, Galena, MO 6565 


KENSINGTON UNVERETÉ 
HIGHER EDUCATION degrees in Social 
Sciences, Business, Engineering and Edu- 
cation through independent study. Credit for 
ior academic and experiential learning. 
aculty will guide Bachelor, Master and Doc- 
toral candidates through completion of re- 
quirements without class attendance. In- 
quire; Kensington University, Dept. 82, 
ud, Wilson Ave, Glendale, California 


INSTANT MEMORY 


The new way to remember 
А short, simple method of acquiring à powerful 
f memory. No memorization, no keywords. Release your 
photographic memory, Learn "how" you remember, 
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"why" you forget. Discover your natural ability to 
recall everything. Send for free information to: 
INSTITUTE of ADVAMCED THINKING 
B45PS VialaPaz, Pacific Palisades, CA 90272 


73 CARTOONING, 
SIGN PAINTNG 


CARTOON for Fun and Monev!!! Free 
booklet! Cartoons, Box 40614B, De- 
troit, Michigan 48240. 

LEARN Sign Painting—Free Cata- 
logue. Kaufmann Supply, Centertown, 
MO 65023. 


| Kraus, Box T7850-N, 


MODERN Cartooning Taught by Mail. 
Write for Free Brochure. Cartoonerama, 
Box 263-EU, Eranford, CT 06405. 


76 DETECTIVES 


FINGERPRINTING - exciting scien- 
tific career. Home study course teaches 
everything. Certificate on completion. 
Many openings; prepare now. Profes- 
investigators Training School, 
„ Р.О. Box 41256, Los Angeles, 


DETECTIVE Profession, easy home 
study; free tie-tack or la el pin, certif- 
icate, future, Professional Investigators 
Training School, Dept. СВ, ed, Box 
11256, Los Angeles, CA 90041 


HE à DETECTIVE. Free тасса: 
Badge. Global, Box 191, Hanover, МА 
02339. 


77 LOANS BY MAIL 


BORROW BY MAIL 5500.00 - 
$50,000.00. No collateral, Bad credit 
no problem!!! Write: GELCO Financial 
Services, Box 34293-A, Indianapolis, 
IN 16234, 


a 


` BORROW BY MAIL! 21, 000 - - $25.- - 
000. Bad credit? Refused elsewhere? 
Write: Worldwide, Box 27191-PS8, At- 
lanta, GA 30317. 


BORROW 350,000 without interest! 

All eligible. Repay anytime, Free de- 
tails. Infohouse, Box 1004-PS4, New 
York, NY 10003. 


BORROW $25,000 "overnight." Any 
purpose, Keep indefinitely! Free Report! 
Success Research, Box 29070-FD, In- 
dianapolis, Indiana 46229. 


BANKER reveals loan secrets. Bad 
credit, unemployed, no problem, Details 
$3.95, Sunset, P.O, Box 2058, Provo, 
UT 84603. 


IMMEDIATE Loans to deserving in- 
dividuals refused elsewhere, Many plans 
included. Try us! Associates, Box 98-РЗ, 
Brooklyn, NY 11235. 
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QUICK MAILOANS! Free application 
rushed! Lenco, Box 724-P13, McMinn- 
ville, Oregon, 97128, 


` QUICK $Cash$ Signature Loans! 
Write: Elite, Box 454-PS, Lynbrook, 


New York 11563. 


BORROW 525,000 Without Interest 
Credit Cards. Box 696- PS, Norwalk, 
CT 06856-0696. 

BORROW FROM HOME 

ANY amount, any worthwhile pur- 
pose, within 30 days. Competitive Rates. 
Also, vou can earn substantial income 
as a Money Agent, No experience - own 
hours, National Company to assist every 
Way possible, No Gimmicks! Free Details: 
DFC, Dept. 11-C-4, 1145 Reservoir 
Avenue, Cranston, Rhode Island 02920. 


78 WINEMAKING 


WINEMAKERS — BEERMAKERS — 
GASOHOL. Free Catalog. Equipment 
Supplies. Continental, Box 68016-Р5, 
Indianapolis, IN 46268 

WINEMAKERS - Beermakers: Free Il- 
lustrated catalog of supplies, Semplex, 
P.O. Box 12276H, Minneapolis, MN 
55412- 0276. 


FREE BEERMAKING BOOK p plus cata- 
log. Finest equipment, Ingredients. One- 
Dav Service, Fully guaranteed. SPI, Box 
784-5, Chapel Hill, NC 27514. 


FREE Enc» clopedia Winemaking Beer- 
making Supplies, Equipment, Ingredients, 
Send $1.00 shipping. handling, Vynox, 
Box S7198, Rochester, NY 14615. 


WINEMAKERS—BEERMAKERS Free 
Catalog. Fast Service. Large Selection. 
Independence, MO 


64058. ______ 

WINEMAKERS - BEERMAKERS — 
Fresh Stocks. Fast Service, Free Cata- 
log. O'Brien's, Box 284A. Wayne, IL 
60184, 

MOONSHINE. (Whiskey. gn. E rest 
"Homebrewer's Manual" $2.00. 5133 
Fairhill, Philadelphia, PA 19120- 3195. 

BEERMAKINGSI Free Specialist Cata- 
log Newsletter. William's, Box 461-P4, 
Oakland, California 94604. 


79 BUY IT WHOLESALE 


400,000 BARGAINS Below Wholesale! 
Many Free! Liquidations . . . Closeouts! 
Job Lots . . . Single Samples. Free 
details. Worldwide Bargainhunters, Box 
1 30-EB, Holland, MI 49423. 


PARTS: hans; snowmobile, mo- 
torcycle, small engines, Energy saving 
items, FREE WHOLESALE CATALOG! 
Manufacturer's Supply, Box 15T7PS6, 
Dorchester, WI 54425. 


LUMBER - Delivered your area, Niles. 
"TG dius West, Box #1, Senttle, WA 


85 PRINTING & RUBBER 
STAMP OUTFITS 


PRINT YOUR OWN — Printing - 


es, Type. Supplies Direct From Facta 
Send $1.00 for Catalog and Samples 


Kelsey Company, DS, Meriden, 
06450, 
86A НҮРМОТІЅМ | 


FREE CATALOGI Self Hypnosis Ta 
Educational Systems, 14-54, Ero 
lane, Peekskill, NY 10566. 


FREE Hypnotism, Sleep Learn 
Publication DLP, Box 487, Anaheim, 
02805. 

FREE Hypnotism, Self-Hypnosis, Sl 
Learning Catalog Drawer PS400, Ru 
oso, NM 883 


FREE ILLUSTRATED CATALOGI Pi 


nosis Tapes / Books. Research-P$ 
сазва Ventura, Sherman Oaks, 


88 OLD GOLD, JEWELRY 
WANTED 


HIGHEST CASH for 
Gold Teeth, 


or Gold, Jewel 
Rings. Diamonds, Watch 


Silver, Platinum, Mail Articles Tod 
Free gift with Information. Chic 
Gold & Precious Metals, 6 E. Monr 


Dept. 857, Chicago 60603. 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


WATCH and Clock Repairing Boo 
Tools, Materials. Free Catalogs. No 
American, Box TT-BQ, Fox River Gro 
IL 60021. 


91 OF INTEREST TO ALL 


GOLD Coin: $50.00 Silver Neckla 
$25. 00. auos, PS, Fairfield, IL 6283 
CASH FOR YOUR TRASH Names а! 
addresses of over a hundred active m 
for thousands of varied ite 
Only 53.00. ASCO, P.O, Box 119 
Lynchburg, VA 24506. | 
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MESSIAH PROMISED LIFE TO THE 
OVERCOMER. Send for your | 
copy of "The Psychology of Purity | 
Chastity™ to: Schizophrenics Intern 
tional, Р.О. Box 50456, Ft. Worth, 
76105- 
GIVE YOURSELF A TAX BREAK / 
you need to save $50 to $500 or yo 
money back. Complete ir 
shipped immediately. Send $5 to: T 
savers, Dept. 501E, 80 Central P 
West, NY, NY 10023, 
| 
NEED CREDIT? Get Visa, TN 


- with no credit check, Guaranteed! I 
simple, Legal, Plus other credit secre 
Free details! Send S.A.S.E. to: Inflatii 
Reports, РБК, P.O. Box 60148, 
Angeles, CA 90060. 


92 MODELS—SHIPS, 
CARS, PLANES, ROCKETS 
MODEL SAILINGSHIP PLANS 32.0 


Bigfoot Enterprises, Box 2065, Downe 
CA 90242, 


94 FOR INVENTORS 


HOW Good Is Your New Product Ide: 
ITRAD Provides A Professional Prelir 
inary Evaluation, Fee $75.00 Contac 
ITRAD, P.O. Box 1335, Durant, C 
T4701. 

NONPROFIT foundation helps inve 
tors, Widest range of services, 
recording forms. Free evaluation, А 
fiüliated Inventors Foundation, 501. 
Iowa. Colorado Springs, co 80909. 

IDEAS, INVENTIONS 
NEW PRODUCTS WANTED! 
Marketing assistance available to inc 
viduals, universities, companies, Wri 
for Kit-PS. 
INVENTION MARKETING, INC. 
701 Smithfield Street 
riisburgh, PA 15222. 


y 


REGISTERED PATENT ATTORNE 
Applications and Searches, Mail Servic 
FREE Preliminary Review Of Your D 
closure, Box 39U2PS, Millwood, Ne 
York 10546. 

PATENT IT ECONOMICALLY! Free D 
tails, N. Rainer, 2008 Fondulac R 
Richmond, VA 23229, 


| Жеш POPULAR SCIENCE CLASSIFIED OPPORTUNITY MART Order 
| WORD COUNT: Each word or initial in name and address must be counted as a word: John 


$6.75 PER WORD 


10 word minimum 
BOLD FACE CAPS add $1.00 a word 


TO: Classified Advertising Dept. POPULAR SCIENCE, 380 Madison Ave., New York, NY 10017. 


E. Jones, 345 East Main St., counts as SEVEN words. P.O. Box 3 counts as THREE words. City, 
standard 2-letter state abbreviation and zip code together count as TWO words. 


DEADLINE FOR ADS: See head of classified section. 
TERMS: Payment with order or charge your VISA, MasterCard, American Express or Diners Club account. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| O Remittance of $ is enclosed to cover insertions(s) in the issue(s). 
i O CHARGE to: Е — Exp. Date 
| 
| 1 2 3 4 
| 
i 5 6 7 
| | _ 
[ 9 — 10 11 : -12 
| | 13 14 15 16 
q 
| | 37 18 19 20 
| 21 22 23 24 
| 
| | 25 26 27 28 
| 29 30 31 32 
d | 
|| 33 34 35 36 
| YOUR NAME PHONE 
| (PLEASE PRINT) 
| FIRM > = 
| ADDRESS | _ 
| CITY STATE "— ZIP. 
.] part: YOUR SIGNATURE 
| i (PLEASE PRINT OR TYPE COPY e FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET) 2-82 
tronen We provide oftware. through | 97 GOOD EATING 104 VACATIONS, 106 PERSONAL 
r uction r y : = = ' 
| tries, 2010 N. Tustin +B, Orange, CA LOX (SMOKED SALMON). Old fam- RESORTS, TRAVEL PHOTO ID. Sealed in plastic. Al 


92665. (714) 998-6182, 


. SELF-Patentinz Manual, Free Details. 
1051 Clinton proc Buffalo, NY 14206, 
(716) 856-8029 
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LEARN how со offer your invention 
for sale or lease, Free Booklet Out- 


lines procedures royalty rates, re- 
quirements, Kessler Sales Corporation, 
C-T-Fl, Fremont, OH 43420 


95 INVENTIONS WANTED 


CASH INI! Monroe's buys your profit- | 


information, applica- 


No obligation, 700 


able ideas! Free 


tions! Write now! 
Walnut #2124, Cincinnati, OH 45202. 


PRODUCTS WANTED FOR TV. Prod- 
ucts wanted for selling on TV by estab- 
lished television marketing company. 
LAM 215-567-1000 for more informa- 
lon, 


INVENTORS: If you have an inven- 
tion for sale or license, write for free 
booklet explaining how we can help 
you. Kessler Sales Corp, C-7T-1W, 
Fremont, Ohio 43420. 


PRODUCT Xen Inventions Wanted. 
Deal Direct with Manufacturer, will pay 
royalties, CMI Models & Development 
отв, b 9214 North Laramie, Skokie, IL 


INVENTIONS WANTED 


FREE CONSULTATION е NO IDEA TOO SMALL 


Disclosure registration. Potential cash or royalties 
Irom manufacturers seeking new ideas. For free in- 
lormation on how to register your ideas. Call or Write 


American Inventors Corp. 
59 Interstate Dr. Dept PS 
West ‚рио, МА 01089 (413) 737-5376 
A Fee Based Marketing Company 


96 PATENTS FOR SALE 


AIR RECEIVER DRAIN Patented .250 
hole, No float. Cannot clog or stay 
open, 1111 S.E. 12 Place, Cape Coral, 
FL 33904, 


Associates, P.O. 
Beach, CA 92663. 


98 WEARING APPAREL 


SPACE Shuttle -T-Shirts (lst Qual- 
ity), Send $6.95 & Size. J.M.S., Вох 
7691, Louisville, Kentucky 40207. 


100 WANTED TO BUY 


QUICKSILVER, platinum, silver, gold! 
Ores analyzed, Mercury Terminal, Box 
191. Norwood, MA 02062. 


E BERE 


652 Myrtle St., Elizabeth, NJ 07202. 


102 TREASURE FINDERS, 
METAL DETECTORS 


gold nug- 
rolutionarv de- 
vice. Free catalog. e ER 4729L N. 
Tth Ave., Phoenix, AZ 850 


FIND old coins, jewelry, 
paten ed revo 


GOLD, SILVER, coins, relics - Find 
with unique patented treasure finder 
units - None better, low prices: Free 
information, write: Techna, Dept. Cl, 
11909 Montana Avenue, El Paso, Texas 
(99335. 


E 


with Ultra Sensitive DIRECTIONAL Locator | 
SEND FOR 
FREE INFORMATIVE BROCHURE 
= RESEARCH PRODUCTS 
BOX 270270-H TAMPA, FLORIDA 33688 | 


FREE COUPONS! Excellent guide to 
side trips, factory outlets, sports, out- 
side WORLD'S FAIR. Limited supply. 
Rush $6.00. Lipscomb, Burge Rd., Na- 
ples, NC 28760, 


105 MISCELLA NEOUS 


NUCLEAR War, are the dangers exag- 
gerated? shelters, radiation sickness, 
survival facts you need to know. $5.00. 


TRC, Box 3827, Church Street, NYC 
10008. 

COLLEGE Students! — Improve your 
grades! -——Termpaper catalog —306 


pages ——10.278 titles —Rush 351.00 
i Refundable!) —Research, Box 25918Q. 
Los Angeles, 90025. (213)4717-8226. 


VACUUM CLEANERS 


“Discount 
Prices" "New'' Rainbow $349.95, Kirby, 
Filter Queen, Compact, Details: ABC 
Vacuum Warehouse, 7021 Burnet-PS, 
Austin, Texas 78751, 


FREE BOOK, Prophet Elijah Coming 
Before Christ. Megiddo Mission, Dept. 
Se. AM Thurston Road, Rochester, NY 


ORNAMENTAL Iron designs. Book of 
1600 beautiful practical designs for 
railings, columns, etc. Free literature. 

і South 3 West, 
Р.О. Box 20005- =$, Salt Lake City, UT 
84120-0005, 


—— €! 


105A BETTER HEALTH 


WATER PURIFIER removes carcino- 
gens, bacteria, chlorine, Free brochure. 
Olexer, Dept. 108A, 8603 Rocking 
Horse, Klamath Falls, OR 97601. 


REGULATE your health weight book- 
let $3.00, Mildred Savoie, 8355 Cedar- 
wood psd, Citrus Heights, CA 95610, 


PUREST WATER POSSIBLE! from an 
appliance vou can own. NAHP, 423 Mill 
, Worcester, MA 01602, 


states, provinces, 24-hours. Guaranteed 
Free birth certificate. Send $6.00 (2, 
$10.00), photo, name, address, height 
weight, hair, eves, birthdate, ‘Cardina 
Box 2071-257 Emerson, Jacksonville 
Florida 32201. 

UNIVERSITY DEGREES BY MAIL. Le- 
gal, Fast, inexpensive. Free revealing 
details, Counseling, Box 389-SP4, Tus- 
tin, CA 02680. 


INVESTIGATORS, Latest Electronic 
Aids, Literature, $1.00. Clifton, Box 
220-A, Miami, Florida 331868. 

SIMPLE SECRET TO HAPPINESS, Beat 
problems, $2.00 to FHEC, Box 11186, 
Honolulu, HI 96828, 


DIVORCE? Don't lower: Literature, At- 
torneys. MEN'S RIGHTS ASSOCIATION, 
189A, Forest Lake, MN 55025-0189. 

BECOME Ап Ordained Minister, 
spread God Word, Free Information, 
World Church, Box 734, Goodlettsville, 
TN 37072. 

WRITE Your Own RESUME. Complete, 
Concise Manual, $7. LEAHY-PS1, 3047 
20017. N.E., Washington, рс 


ы 


А COMING Whirlwind to sweep this 
carth Free Information! Write: Har- 
vest, PS, Jefferson City, MO 65102, 


107 HEARING AIDS 


HUGE SAVINGS. 
markup. Free Trial. 
sale, Terms Arranged, 


Eliminate dealer 
Batteries whole- 
Lloyds-PSC, 


Rockford, IL 611 04. 


HEARING AIDS 


Ё 17. PRICE CATALOG FREE! 


i SUPER $AVINGS! Newest. Finest. 
All types. Buy DIRECT & save up 

[то HALF! No salesmen. Sold b 

9 AIR MAIL on HOME TRIAL. FRE 


Catalog. Write: MONEYSAVERS, 


| Dept. PS-4D, 9530 Langdon Ave., 
Sepulveda, Cal. 91343 
E Not sold in California. 


APRIL 1982 | 193 


D 


Science E 


401 All-Safe Battery Clamps  Full-color bro- 
chure describes a battery clamp that saves mon- 
ey, has 45 percent more conductivity, and pre- 
vents fire hazard. It's ideal for cars, trucks, elec- 
Tany propelled vehicles, boats, lawn mowers, 
anything that uses batteries. Free 


402 Personal Computers Catalog describes 
ARCsoft Publishers' line of books for beginners 
in hobby, home, school, and business comput- 
ers, as well as books of projects for electronics 
hobbyists. Free 


403 Gas-Pressure Shock Absorbers This bro- 
сһиге from Bilstein Corp. of America describes 
the technology and application of the compa- 
ny's high-quality shock absorbers. Free 


404 Window Replacement Guide Don't rip out 
and rebuild walls. You can see how easy it is to 
replace old windows with energy-efficient Car- 
daco wood windows in this 12-page "Fast Fit" 

шве. It shows step-by-step instructions. 


405 Money-Saving Vehicles This color bro- 
chure from Carl Heald Inc. describes vehicles 
you build from kits. It includes trail bikes, three- 
and four-wheel '/4-ton trucks, tillers, log splitters 
and row-crop adapters. Free 


406 Garage-Door Opener Chamberlain Mfg.'s 
new buying guide provides information on its 
newest garage-door opener, the model 555, 
with an exclusive electric-eye safety feature that 
reverses a closing door before it strikes a child 
or pet. Free 


407 Cordless باوت اا‎ Leaflet describes Cy- 

bernet's model CCT-2000 Code-A-Call cordless 

telephone. The phone features full duplex oper- 

ation, slim-line design, and incorporates a pro- 
rammable key-code system for call security. 
ree 


408 Heat-Pump Water Heater This booklet 
describes a heat pump that brings you tremen- 
dous savings on water heating. The pump at- 
taches to your present water heater. From E- 
Tech, Inc. Free 


409 Self-Help and How-To Books New cata- 
log from Enterprise Publishing offers the best in 
step-by-step how-to books for personal and 
business use, including legal, tax, advertising, 
accounting, real estate, even psychological sub- 
jects, and more. Free 


410 Mini Motor Homes Literature from Jam- 
boree describes these fiberglass motor homes— 
one of the few bargains still around, says the 
company. Also included: information about the 
exceptionally low-priced Jamboree Rallye mini 
motor home. 254 


product 
nformation 


411 Formby's Furniture Fact Book Homer 
Formby, third-generation restorer and refinish- 
er, provides answers to the most-often-asked 
questions on finishing and refinishing furniture. 
His fact book includes staining instructions and 
tips on furniture care. Free 


412 It Pays to Own a Used Car These bro- 
chures offer tips for motorists who own—or are 
in the market for—a secondhand automobile. 
The brochures also include car-care tips. From 
Fram Corp. $1 


413 How to Caulk This 16-page do-it-yourself 
guide from Geocel explains how and where to 
caulk. It includes tips on interior and exterior 
Sonne as well as a redeemable coupon. 


414 Boat Plans The huge, Irene 1982 
GLEN-L catalog for the amateur builder de- 
scribes hundreds of designs, patterns, and 
frame kits for powerboats, sailboats, hydros, 
canoes from eight to 49 feet. $2 


415 Granberg Chain Saws and Lumber 
Mills Colorful new catalog features high-qual- 
ity chain saws and sharpeners, plus tools and 
attachments. Catalog also illustrates how to get 
better use and value from a chain saw. 25¢ 


416 Personal-Care Showers. Turn your bath- 
room into a spa—with a system that bubbles, 
tingles, pulsates, adjusts to anybody's height, 
and has water- and energy-saving features. 
Details from Interbath, Inc. 25¢ 


417 Recreational Vehicles This brochure from 
Jayco, Inc. shows its full selection of recreation- 
al vehicles—including complete floor plans and 
specifications for tent campers, pickup-truck 
campers, travel trailers, mini motor homes, 
wide bodies, and fifth wheels. Free 


418 New Blank Audio Cassettes Leaflet for 
Loran cassettes describes these new products. 
Made from Lexan, they won't warp or crack at 
temperatures from —60 degrees F to 250 
degrees F. The high-bias and normal-bias cas- 
settes are virtually indestructable. From Loran- 
ger Entertainment. Free 


419 Instant Panchax Kit lllustrated brochure 
from Marsat Development Corporation shows 
you how to hatch beautiful East African fish in 
your own home. Ideal for individuals, schools, 
hobbyists, and the curious. Free 


420 Insect Repellent This catalog contains ev- 
erything you should know about using Muskol— 
the insect repellent that's 100 percent concen- 
trate. Muskol provides effective protection 
against mosquitoes, black flies, chiggers, ticks, 
and gnats. Free 


Booklets, catalogs, and folders listed below pro- 
vide reliable information, illustrations, and spec- 
ifications to help you in planning the purchase of 
a variety of products or services offered by these 
dependable companies. The convenient order 
form will save you time and postage. 


421 Industrial and Agricultural Accesso- 
ries Discount booklet from Northern Hydrau- 
lics describes log-splitter parts, hydraulic 
pumps, cylinders and controls, 312- to 16-hp 
gasoline motors, portable generators, trailer 
pars, go-carts, mini bikes, and wheel parts. 
rea 


422 Lawn-Grooming Tips Parker Sweeper 
Company's pamphlet offers advice on fertilizer, 
pest control, and thatching to help you get and 
maintain a lush, green lawn. Free 


423 Underground Sprinklers This five-step 
арп system guide for do-it-yourselfers 
shows how to design and install underground 
sprinklers. Emphasis is given to selecting the 
proper sprinkler heads, water-supply connec- 
tion, and pipe sizing and layout. From Rain Bird. 
25¢ 


424 Entertainment Guide The Seagram's 
М.О. entertainment booklet offers the upwardly 
mobile executive tips on how to entertain busi- 
ness associates and friends, Guidelines range 
from organizing a client lunch to entertaining in 
the home. Free 


425 Rugged Pickup Trucks This full-color bro- 
chure from Toyota features the company's 
tough, dependable trucks—everything from 
sporty SR5's to rugged 4x4's. The class act in 
trucking. Free 


426 Tools, Tools, and More Tools! АП 196 
pages of this U.S. General Supply Corp. catalog 
are filled with top-name tools and supplies: over 
6,000 items essential for car care and mainte- 
nance, interior and exterior home improvement, 
wood- and metalworking, and plumbing and 
electrical projects. Discounted prices, too. $1 
(refundable on first order) 


427 Valvoline World This 20-page, four-color 
quarterly magazine published for Valvoline's 
automotive-products trade customers feature 
Valvoline distributors, information about new 
advertising promotions, interviews with people 
in the oil business, and much more. Free 


428 Recreational Boats See all the new Vi- 
kings in the brand new 28-page full-color cata- 
log—complete with descriptions and technical 
information. $1 


429 Yellowstone Trailers These brochures 
cover Camino, Cavalier, Capri, and Country Club 
trailer models. Each describes in detail the many 
benefits of Yellowstone trailers, as well as stan- 
dard and optional features. Free 


430 Woodworking Supplies This 112-page 
full-color catalog of quality woodworking sup- 
plies includes veneers, hardwares, hinges, spe- 
cialty hardware, stains, books and plans, and 
аш more. From The Woodworkers' Store. 
$1 
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Please send cash, check, or money order made out to PoPULAR SCIENCE, 
No stamps or foreign currency. Allow approximately six weeks' delivery. 


POPULAR SCIENCE Р.О. Box 322, Dalton, Mass. 01226 
Note: POPULAR Science Massachusetts address is for Product Information only. Subscription inquiries should 
| be directed to the address at the foot of the table-of-contents page. 
|| Please send the items checked below. | am enclosing $1 handling charge 
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FILL UP WITH HI-POWER STEREO 
AT RADIO SHACK —WHERE PREMIUM 
AUTOSOUND COSTS YOU LESS! 


Sale! Save *40 on Our 24-Watt Cassette Player 


PUSH 
EJECT 


4 FAST-F REW b» 


LOUDNESS VOLUME BALANCE RIGHT 


© ENT 


You can't drive a better bargain! Get this impressive Realistic? player and hear all of your favorite music. It delivers 
12 watts per channel so you enjoy deep bass, wide dynamic range and really clean sound. And what features! 
Locking fast-forward and rewind, full "key-off" auto-eject in all modes plus light-touch manual eject, loudness 
button for better sound at low volume, and separate bass and treble controls. There's even a stereo headphone 
jack. Like all Realistic players, it includes ample speaker cable, mounting hardware and instructions at no extra 
cost. Reg. $99.95. Get going with #12-1809 for only 59.95. Hurry—sale ends April 30th. 


О 


PHONES 


TxE Tax" 


More Hi-Power Values! In-Dash Cassette With AM/FM Stereo 


23hex ex5 he" ax? x5" 


Affordably priced, with 15 watts per channel and the A top performer—the 12-watt per channel amplifier 


most-wanted features! Pushbuttons to preset five 
favorite stations. End-of-tape and “key-off” auto- 
eject, locking fast-forward and rewind, stereo/mono 
button for best FM, separate bass and treble, loud- 
ness button, lighted dial. Step up to the Realistic 
1112-1894 for only 199.95 


brings out every note! Has convenient locking fast- 
forward and rewind, end-of-tape auto-stop, separate 
bass and treble controls, loudness button for better 
sound at low volume, stereo/mono switch for best FM 
and lighted dial. Realistic's 412-1888. Only 169.95 


THE WORLDWIDE SUPERMARKET OF SOUND® 


Prices may vary at individual stores and dealers. Realistic autosound equipment operates on 12 volts DC, negative ground. 


Regular, 1 mq. "tar", 0.2 mg. nicotine 
av. per cigarette, FTC Report Dec. '81; 
Menthol, 1 mg. "tar", 0.7 mg. nicotine 
av. per cigarette by FTC method. 


C 1982 ВАМ T Co 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


